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INTRODUCTORY NOTE. 


It is a matter of common observation that soils vary tremendously in their 
productive power, depending upon their physical condition, their chemical eom- 
position, and their biological activities. For any comprehensive plan of soil 
improvement looking toward the permanent maintenance of our agricultural 
lands, a definite knowledge of the various existing kinds or types of soil is a 
first essential. It is the purpose of a soil survey to classify the various kinds of 
soil of a given area in such a-manner as to permit definite characterization for 
description and for mapping. With the information that such a survey affords, 
every farmer or landowner of the surveyed area has at hand the basis for a 
rational system of improvement of his land. At the same time the Experiment 
Station is furnished an inventory of the soils of the state, upon which intelli- 
gently to base plans for those fundamental investigations so necessary for 
solving the problems of practical soil improvement. 

This county soil report is one of a series reporting the results of the soil 
survey which, when completed, will cover the state of Illinois. Each county 
report is intended to be as nearly complete in itself as it is practicable to. make 
it, even at the expense of some repetition. There is presented in the form of an 
Appendix a general diseussion of the important principles of soil fertility, in 
order to help the farmer and landowner to understand the significance of the 
data furnished by the soil survey and to make intelligent application of the 
same in the maintenance and improvement of .the land. In many cases it will 
be of advantage to study the Appendix in advance of the soil report proper. 

Data from experiment fields representing the more extensive types of soil, 
and furnishing valuable information regarding effective practices in soil man- 
agement, are embodied in the form of a Supplement. This Supplement should 
be referred to in connection with the descriptions of the respective soil types 
found in the body of the report. 

While the authors must assume the responsibility for the presentation of 
this report, it should be understood that the material for the report represents 
the contribution of a considerable number of the present and former members 
of the Agronomy Department working in their respective lines of soil mapping, 
soil analysis, and experiment field investigation. In this connection special 
recognition is due the late Professor J. G. Mosier, under whose direction the soil 
survey of Lee county was conducted. 
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LEE COUNTY SOILS 
By R. 8. SMITH, O. I. ELLIS, E. E. De TURK, F. C. BAUER, AND L. H. SMITH! 


LOCATION AND CLIMATE OF LEE COUNTY 


Lee eounty is located in the northwestern part of Illinois. Dixon, the eounty 
.seat, is about 100 miles west of Chicago. Lee county is of average size, con- 
sisting approximately of 723 square miles, two-thirds of which is in the upland. 
The climate of Lee county is typical of the general region in which it lies. 
It is characterized by a wide range between the extremes of winter and summer, 
and by the abundant, well-distributed rainfall. The greatest range in tempera- 
ture in any one year from 1892 to 1924 was 126 degrees in 1905. The highest 
temperature recorded was 108° in 1901; the lowest, 26° below zero in 1905. The 
average date of the last killing frost in spring is April 28; the earliest in fall 
is October 11. The average length of the growing season, therefore, is 165 days. 
The average rainfall as recorded at Dixon from 1892 to 1924 was 32.29 
inehes. The average rainfall by months for this period was as follows: January, 
1.61 inches; February, 1.85; March, 2.64; April, 2.57; May, 431; June, 3.70; 
July, 3.82; August, 3.29; September, 3.56; October, 2.37; November, 1.62; 
December, 1.45. 


AGRICULTURAL PRODUCTION 


Grain, livestock, dairying, and mixed grain and livestock farming charac- 
terize the agriculture of the county. The mixed system of farming is most ex- 
tensively praetieed. In this system the chief sourees of ineome are dairy produets, 
beef eattle, and hogs, with a supplementary ineome from the sale of surplus 
grain and hay. 

The livestock industry has been increasing in importance during the past 
' few years, particularly in the corn-belt section in the eastern part of the county. 
E contributing cause for this is the danger of injury to the corn from early frosts. 
` It apparently is more profitable to feed the crop than it is to attempt to harvest 
and sell the grain. The dairy industry is predominant near the towns of Dixon, 
Amboy, Naehusa, and Harmon. Very few creameries have been constructed in 
the farming communities. The milk is hauled to the central condensing plants. 
In the extreme eastern and southeastern parts of the county grain farming is 
followed. In the section south and west of Amboy, known as the Green river 
swamp, diversified grain farming and mixed livestock feeding are the chief 
systems. Often on a single farm, eorn, oats, wheat, rye, and barley are grown. 
Alfalfa, sweet clover, and red clover give good returns, altho it is necessary to 
apply limestone on most of the soils to insure a good catch of the legumes. 

Sinee the acreage of rough and broken land is not large, a very small per- 
centage of natural grazing land occurs. In some cases, the rough and broken 
land is partially utilized for cultivated crops, thus further reducing the acreage 


1R. S, Smith, in charge of soil survey mapping; O. I. Ellis, Assistant Chief in soil survey 
mapping; E. E. DeTurk, in charge of soil analysis; F. C. Bauer, in charge of experiment 
fields; L. H. Smith, in charge of publications. . 
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which might well be used for pasture. Fruit and vegetables are grown only 
for home eonsumption. 

According to thé Fourteenth Census of the United States, there were 2 593 
farms in the county in 1919. The average size was 167 acres, 151.5 of which 
were improved. The following table shows the acreage and yield of the more 
important crops for the year 1919, as given by the above-mentioned Census.. 


Crops Acreage Production Yield per acre 
hh Are at et 141,639 5,412,822 bu. 38.2 bu. 
ORES MEMMIUS: 86,921 2,554,104bu. 29.3 bu. 
pon a ree 26,391 503,293 bu. 19.1 bu. 
By vnich a eave ead ante 3 ot 11,887 167,743 bu.- 14.1 bu. 
Barley ansir MARIU. ba des 7,609 179,806 bu. 23.6 bu. 
Timothy................. 37,346 53,906 tons 1.44 tons 
Timothy and clover........ 11,582 14,360 tons 1.23 tons 
[Ur MERI 22,111 32,753 tons 1.48 tons 
Alfalfa, ics sismo: 2,672 4,515 tons 1.72 tons 
Silage crops.............., 7,058 56,192 tons 7.94 tons 
Corn for forage............ 6,501 16,989 tons 2.59 tons 


It should be borne in mind that the above figures represent the yields of 
only a single season. 

The U. S. Department of Agriculture furnishes the following acre-yields 
for the ten-year period 1911-1920: corn, 41.0 bushels; oats, 42.3 bushels; tame 
hay, 1.3 tons; winter wheat, 20.4 bushels. Thus it appears that the census year, 
1919, was an unfavorable one for corn and oats. 

The following figures taken from the 1920 Census show the character of 
the livestock interests in Lee county. The total value of livestoek was $7,434,370 
in 1919. 


Animals and Animal Products Number Value 
kick « y soso 54 x cue £5 ¢ MOE EE Sem S45 rus Faw ee ow 18,959 $1,793,015 
IER: xia suma E a pease on en a a a oun a wean won ou 559 62,004 
Beef cattle........... 00.0. c cece eee eee eas 29,145 1,963,830 
Dairy" antüle. ose ass acres sme es ae gem asa oe 21,493 1,659,640 
PUIG, 5) kan en Oe ope EERE EERE EKA BEE EE 61,034 1,461,841 
A cco ese sree rahe ase igh eTpom Urdu 11,512 160,507 
F'ouliryu posisie mere ttm mmn 319 ,522 334,633 
Eggs and chickens. ............. Dekanai ind uina 430,219 
iUussoono MM — 1,111,160 


Roek and aeid phosphate, mixed fertilizers, and limestone have been used 
rather extensively thruout the county. The use of limestone has increased rapidly 
during the past few years. 


SOIL FORMATION 
GLACIATION 


One of the most important periods in the geologieal history of the county, 
from the standpoint of soil formation, was the Glacial period, during which 
and immediately following, the material that later formed the mineral por- 
tion of the soils was being deposited. At that time, snow and ice accumulated 
in the region of Labrador and to the west of Hudson Bay to such an amount 
that the mass pushed outward from these centers, chiefly southward, until a 
point was reached where the iee melted as rapidly as it advanced. In moving 
across the country from the far north, the ice gathered up all sorts and sizes 
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of material, including clay, silt, sand, gravel, boulders, and even immense 
- masses of rock. Some of these materials were carried for hundreds of miles 
and rubbed against surface rocks and against each other until largely ground 
into powder. When the limit of advance of the ice sheet was reached, the 
rock material carried by the ice accumulated along the front of the glacier 
in a broad, undulating ridge or moraine. When the ice melted more rapidly 
than the glacier advanced, the terminus of the glacier receded, and the material 
was deposited somewhat irregularly over the area previously covered. The 
mixture of materials deposited by the glacier is known as boulder clay, till, 
glacial drift, or simply drift. The average depth of this deposit over the 
state of Illinois is estimated as 115 feet. 

Lee county is situated in a region of vigorous glacial and stream action. The 
bed rock is buried so deeply over most of the county that it has no influence on 
the character of the soil. An exception is found in the northwest corner of the 
county, west of Rock river, where the thickness of the glacial drift does not exceed 
three feet over much of the area. Relatively shallow drift also occurs to che north 
of Franklin Grove and Ashton. 

At least two, and possibly three, glaciers’ advanced across the area now in- 
cluded in Lee county. The first of these was the Illinoisan, which covered the 
entire county. A sufficiently long period of time elapsed after the retreat of 
the Illinoisan ice sheet for a thick soil to be formed before the next glacial in- 
vasion. This soil is known as the Sangamon soil. It was buried by the next 
glacier, regarding the identity of which there is considerable question. Some 
believe it was the Iowan, as indicated on the accompanying soil map; some that 
it was a lobe of the Illinoisan. Following the retreat of this glacier or ice lobe, 
as the ease may be, the third and last ice invasion took place. This last invasion 
is known as the early Wisconsin. It covered about one-half of the county and 
during its advances and retreats it constructed numerous moraines, two of which 
cross the eastern and southeastern parts of Lee county in a northeast-southwest 
direction. The main morainal ridge which closely follows.the outer border of 
the swamp region of Lee and Bureau counties is known as the outer belt of 
the Bloomington moraine. This ridge is from 75 to 100 feet higher than the 
adjacent flat areas to the north and west. The inner ridge crosses the southeast 
corner of the county. l 


CHANGES IN THE RIVER SYSTEMS 


The extensive swamp and sand areas in Lee county, together with other 
features, indicate that there have been great changes in the river systems in this 
region since Preglacial times. The Preglacial course of Rock river was south 
from Rockford in Winnebago county thru Rochelle in Ogle county and then in 
a general southwesterly direction to Illinois river in Bureau county. During 
the Glacial period the Preglacial Rock river was diverted to its present course 
at its junction with Kishwaukee river in southeastern Winnebago county. This 
new course was cut thru sandstone and limestone and the conditions were such 
that no extensive terraces were constructed, such as were formed along the 
Preglacial course. 
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Other extensive changes in the drainage systems of the region have oe- 
eurred, the net result of all the changes being the deep alluvial fills such as oceur 
in the Inlet swamp northeast of Amboy and in the Green river basin. 


PHYSIOGRAPHY AND DRAINAGE 


The topographie features of Lee eounty present considerable variation be- 
cause of the changes which have taken place in its drainage systems. The county 
constitutes an undulating to rolling plain which becomes rough and hilly as 
the north-central and northwestern parts of the county are approached. This 
plain is bisected by the Green river drainage basin, part of which marks the 
course of the Preglacial Rock river. This drainage basin, locally known as the 
Green river and Inlet swamp basins, varies in topography from flat to undulating. 

Rock river, Green river, and Bureau ereek, with their tributaries, form the 
main drainage systems of the county. Of these, Green river is of chief im- 
portanee. The channel of this stream has been deepened and straightened, thus 
providing satisfactory drainage for the swampy condition which formely ex- 
isted thruout the area now effectively drained by this stream. The accompany- 
ing drainage map shows clearly the drainage lines of the county. 

The following altitudes of a few places will give some idea of the general 
elevation of Lee eounty: Amboy, 753; Ashton, 817; Dixon, 725; Franklin 
Grove, 810; Nachusa, 790; Paw Paw, 928; Sublette, 924. 
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Fig. 1.—DRArNAGE Map or Ler County SHOWING STREAM COURSES, GLACIATIONS, 
AND TERRACE AND SWAMP AREAS . i 
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SOIL DEVELOPMENT 


During the time which has elapsed since the last ice invasion, weathering 
and other processes have been active, resulting in the formation of the soils of 
the county as we know them today. When first deposited, the general composi- 
tion of any soil material, particularly loess, is rather uniform. With the pass- 
ing of time, however, various physical, chemical, and biological agencies of 
weathering form soil out of the parent material by some or all of the following 
processes: the leaching of certain elements, the accumulation of others; the 
chemical reduction of certain compounds, the oxidation of others; the trans- 
location of the finer soil particles, and the arrangement of them into zones or 
horizons; and the accumulation of organic matter from the growth and decay 
of vegetable material. One of the very pronounced characteristics observed in 
most soils is that they are composed of more or less distinct strata, called hori- 
zons. As explained somewhat more fully in the Appendix, these horizons are 
named, from the surface down: A, the layer of extraction; B, the layer of con- 
centration or accumulation; and C, the layer of less-altered material, or the 
layer in which weathering has had less effect. The development of horizons in 
a soil is an indication of its age. 

Since the upland prairie of this region has been occupied, probably con- 
tinuously, by grass vegetation, relatively large amounts of organic matter have 
aecumulated, resulting in the formation of productive dark-colored soils. The 
areas adjacent to streams, which have been occupied by timber, are light-colored 
beeause of the relative deficiency of the surface soil in organic matter. The 
bottom-land soils are made up, for the most part, of alluvial material brought 
down from the uplands of the immediate vicinity. These soils are to be regarded 
as relatively young or immature and therefore have not developed horizons as 
have the mature soils of the upland. 


SOIL GROUPS 


The soils of Lee county are divided into the following groups: 

Upland Prairie Soils, including the dark-colored upland soils. 

Upland Timber Soils, including the light-colored upland soils. 

Terrace Soils, including alluvial deposits now above overflow. 

Swamp and Bottom-Land Soils, including the overflow lands or flood plains 
along streams, the swamps, and the poorly drained lowlands. 

Residual Soils, including rock outcrop areas, and soils formed in place thru 
weathering of rocks. 

Table 1 gives the area of each soil type in Lee county and its percentage 
of the total area. It will be observed that 61.23 percent of the county consists 
of upland. prairie, 5.44 percent of upland timber, 26.22 percent of terrace, 6.49 
percent of swamp and bottom-land soils, and .14 percent of residual soils. 

The accompanying map, appearing in three sections, shows the location and 
boundary lines of the various types. 

For explanation concerning the classification of soils and interpretation 
of the maps and tables, the reader is referred to the first part of the Appendix 
to this Report. 
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TABLE 1.—Sor Tyres or Lez County, ILLINOIS 


Soil ] Area in Area Percent 
type Name of type square in of total 
No. miles acres area 
Upland Prairie Soils (700, 900, 1100) 
726 
926} |Brown Silt Loam................... 0000005 350.89 224 571 48.49 
1126 
726.5|Brown Silt Loam On Limestone............. 1.54 986 .21 
760 
| Brown Sandy Loam......................0. 42.79 27 384 5.91 
1160 . 
760. 5|Brown Sandy Loam On Limestone. .......... .07 45 .01 
728 |Brown-Gray Silt Loam On Tight Clay....... 5.64 3 610 AT 
768 |Brown-Gray Sandy Loam On Tight Clay..... 3.96 2 534 .54 
725 
cn Black Silt Loam... .........00.000.00 0c uae |. 80.14 19 290 4.16 
1125 
ER Drio Rini.. cupri apap 8.15 5 215 1.12 
790 |Gravely Loam..........suueseeesss eene .18 116 .02 
443.36 283 751 61.23 
| Upland Timber Soils (700, 900, 1100) 
734 i 
934; |Yellow-Gray Silt Loam..................... 25.31 16 198 3.49 
1134 
735 j 
935} |Yellow Silt Loam........6.....00eeceseeees 4.34 2 778 .59 
1135 ' 
Q04) |Yellow-Gray Sandy Loam. ........... csse 6.83 4 372 94 
765 Yellow Sandy Loam...................0055 .76 486 .14 
734.5|Yellow-Gray Silt Loam On Limestone... ...... .56 358 .08 
735.5 Yellow Silt Loam On Limestone. ............ 1.43 915 .20 
39.23 25 107 5.44 
Terrace Soils (1500) 
1527 |Brown Silt Loam Over Gravel............... 52.51 33 607 7.26 
1525 |Black Silt Loam...-.................2.00055 54.89 35 130 7.58 
1561 |Black Sandy Loam..................0..5-5. 34.37 21 996 4.75 
1566 |Brown Sandy Loam Over Gravel. ........... 30.12 19 276 4.16 
1520 |Black Clay Loam............ssssueeese 343 1.52 7 973 .21 
1536 |Yellow-Gray Silt Loam Over Gravel. ........ 2.45 1 569 .93 
1567 |Yellow-Gray Sandy Loam Over Gravel....... 2.33 1 491 .82 
1528 |Brown-Gray Silt Loam On Tight Clay. ...... .59 378 .08 
1568 |Brown-Gray Sandy Loam On Tight Clay..... 3.31 2 118 .46 
Tesi Dune SaSBdo.csss.eeeslpseevtexm rx o eee anes 7.45 4 768 1.03 
1562 |Gray Sandy Loam..............usuuluuusee. .27 173 .04 
189.81 121 479 26.22 
Late Swamp and Bottom-Land Soils (1400) 
1450 |Black Mixed Loam......................5. 25.21 16 172 3.49 
1454 |Mixed Loam.....................0.000 eee 18.93 12 115 2.62 
1401 |Deep Peat............ 2.0.0.0 cece nes 2.57 1 645 .36 
1402 |Medium Peat On Clay..................--- .15 96 .02 
i 30 028 6.49 
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TABLE 1.—Som Tyres or Lex County, Intrnois—Coneluded 


Soil Area in Area Percent 
type Name of type square in of total 

No. : miles acres area 

Residual Soils (000) 
OSS [Bunte aec omit SNR, BE RA T, . .65 416 .09 
099 |Sandstone Outerop............eeseeeeeeeeee .06 38 .01 
098 (Stony Loam........lseeeese n eee eee .15 96 .02 
099 [Limestone Outerop........... —€— ET .15 96 .02 
1.01 646 14 
Miscellaneous 

AVMIBE, cesse sucuu T 3.08 1 972 .43 
Quarries..............-- T AEE aA :27 172 .04 
(olo MP 08 51 01 
3.43 2 195 .48 
JEGUAT... uentum sco ETETETT 723.76 463 206. 100.00 


INVOICE OF THE ELEMENTS OF PLANT FOOD 
IN LEE COUNTY SOILS 


In order to obtain a knowledge of its chemical composition, each soil type 
is sampled in the manner described below and subjected to chemical analysis 
for its important plant-food elements. For this purpose samples are taken 
usually in sets of three to represent different strata in the top 40 inches of 
soil; namely, an upper stratum (0 to 634 inches), a middle stratum (625 to 
20 inches), and a lower stratum (20 to 40 inches). These sampling strata cor- 
respond-approximately in the eommon kinds of soil to 2 million pounds per 
aere of dry soil in the upper stratum, and to two times and three times this 
quantity in the middle and lower strata, respectively. This, of course, is a 
purely arbitrary division of the soil section, very useful in arriving at a knowl- 
edge of the quantity and distribution of the elements of plant food in the soil, 
but it should be borne in mind that these strata seldom coincide with the 
natural strata as they actually exist in the soil and whieh are referred to in 
describing the soil types as horizons A, B, and C. By this system of sampling 
we have represented separately three zones for plant feeding. The upper, or 
surface layer, includes at least as much soil as is ordinarily turned with the plow, 
and this is the part with which the farm manure, limestone, phosphate, or other 
fertilizing materials are ineorporated. 

The chemical analysis of a soil, obtained by the methods here employed, 
gives the invoiee of the total stock of the several plant-food materials aetually 
present in the soil strata sampled and analyzed. It should be understood, how- 
ever, that the rate of liberation from their insoluble forms, a matter of at least 
equal importance, is governed by many factors, and is therefore not necessarily 
proportional to the total amounts present. 

For convenience in making application of the chemical analyses, the results 
as presented here have been translated from the percentage basis and are given 
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in the accompanying tables in terms of pounds per acre. In this, the assump- 
tion is made that for ordinary types a stratum of dry soil of the area of an acre 
and 624 inches thick weighs 2 million pounds. It is understood, of course, that 
this value is only an approximation, but it is believed that with this understand- 
ing, it will suffice for the purpose intended. It is, of course, a simple matter 
to convert these figures back to the percentage basis in case one desires to con- 
sider the information in that form. 

With respect to the presence of limestone and acidity i in different strata, 
no attempt is made to inelude in the tabulated results figures purporting to 
represent their averages for the respective types, because of the extreme varia- 
tions frequently found within a given soil type. In examining each soil type 
in the field, however, numerous qualitative tests are-made which furnish general 
information regarding the soil reaction, and in the discussion of the individual 
soil types which follow, reeommendations based upon these tests are given con- 
cerning the lime requirement of the respective types. Such recommendations 
eannot be made speeifie in all eases beeause loeal variations exist, and because 
the lime requirement may change from time to time, especially under cropping 
and soil treatment. Therefore it is often desirable to determine the lime re- 
quirement for a given field and in this connection the reader is referred to the 
seetion in the Appendix dealing with the applieation of limestone (page 38). 


THE UPPER SAMPLING STRATUM 


In Table 2 are reported the amounts of organie earbon, nitrogen, phosphorus, 
sulfur, potassium, magnesium, and ealeium in 2 million pounds of the surface 
soil of each type in Lee county. 

In eonneetion with this table attention is ealled to the variation among the 
soil types with respect to their content of the different plant-food elements. It 
will be seen from the analyses that variations in the organie-earbon content of 
the different soils are accompanied by a parallel variation in the nitrogen con- 
tent. The organic-carbon content, which serves as a measure of the total organic 
matter present, is usually from 10 to 12 times that of the total nitrogen. This 
relationship is explained by the well-established facts that all soil organie mat- 
ter contains nitrogen, and that most of the soil nitrogen (usually 98 percent or 
more) is present in a state of organic combination. This close relationship is 
also maintained in the middle and lower sampling strata. 

The range in content of organic matter and nitrogen is very wide. The 
upland prairie soils are for the most part relatively high in these constituents. 
The upland timber soils are generally fairly low, altho there is some overlapping 
of organic matter in the two groups of soil types. The upland timber soils range 
from 13,140 pounds of organie carbon an acre in Yellow Silt Loam On Lime- 
stone up to 38,260 pounds in Yellow-Gray Silt Loam, with an average of 24,140 
pounds. The upland prairie soils, ranging from 23,130 to 123,940 pounds, aver- 
age 56,410 pounds, or more than twice the amount found in the former group. 
One type, Dune Sand, is omitted from the average for upland prairie soils as 
given above. This type, as is usually the case with very sandy soils, is very 
deficient in organic matter and nitrogen, the organic carbon amounting to only 
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15,780 pounds an acre in the surface stratum. While most soils should receive 
regular additions of organic materials in the form of green or animal manures 
and crop residues in order to maintain an adequate supply of organie matter 
in actively decomposing condition, the frequent use of such materials is par- 
ticularly necessary in the management of Dune Sand and similar types. The 
porous, open character of these sandy soils permits the rapid oxidation of or- 
ganic matter, so that it disappears from the soil much more rapidly than from 
the heavier types. Dune Sand is in fact but little more than the skeleton of a 
soil and cannot readily be brought up to, and maintained in, a state of pro- 
duetiveness without first getting an accumulation of organic matter in it, and 
continuing with frequent subsequent addifions. The soil is usually acid and 
hence limestone and legume green manures constitute the first and most im- 
portant steps in converting it into a productive soil. 

Black Silt Loam contains the largest amount of organic carbon of any soil 
in the county, except Deep Peat, which is made up largely of organic matter. 
The organic carbon of Black Silt Loam amounts to 123,940 pounds an acre, with 
a corresponding nitrogen content of 16,440 pounds. While such soils as this 
will withstand more abuse by the practice of continuous cropping and are not 
so greatly in need of additions of organic materials as are soils containing 20,000 
to 30,000 pounds of organie carbon, yet the use of manure and the systematic 
growing of legumes for pasture and plowing down serve to renew the active 
organic material in the soil in a way which is reflected in increases of crop yields. 

Other elements are not so closely associated with each other as are organic 
matter and nitrogen. There is some degree of correlation, however; between 
sulfur, another element used by growing plants, and organic carbon. This is 
because a considerable, tho varying, proportion of the sulfur in the soil exists 
in the organic form, that is, as a constituent of the organic matter. Most of the 
Lee county soils are fairly well supplied with sulfur. It ranges, in the surface 
soil, from a minimum of 240 pounds an aere in the residual Sand up to 4,890 
pounds in Deep Peat. Excluding Deep Peat, the sulfur content of Lee county 
soils averages approximately half that of phosphorus. The sulfur available to 
crops is affected not only by the soil supply, but also by that brought down from 
the atmosphere by rain. Sulfur dioxid escapes into the air in the gaseous 
products from the burning of all kinds of fuel, particularly coal. The gaseous 
sulfur dioxid is soluble in water and consequently it is dissolved out of the air 
by rain and brought to the earth. In regions of large coal consumption, the 
amount of sulfur thus added to the soil is relatively large. At Urbana, during 
the eight-year period from 1917 to 1924 there has been added to the soil by the 
rainfall 3.5 pounds of sulfur an acre a month as an average. Similar observa- 
tions have been made in other localities for shorter periods. At Spring Valley, 
in Bureau county, the rainfall during six summer months in 1921 brought down 
34.5 pounds of sulfur an aere, or an average monthly precipitation of 5.75 
pounds. The maximum for a single month was 8.77 pounds, in June. At 
Toledo, Cumberland county, from April to November, 1922, the average precipita- 
tion was 3 pounds an acre a month. The precipitation at the various points in 
the state in a single month has varied from a minimum of .74 of a pound to 
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10.22 pounds an acre. These figures will afford some idea of the amounts of 


sulfur added by rain and also of the wide variation in these amounts under ` 


different conditions. On the whole these facts would indicate that the sulfur 
added from the atmosphere supplements that contained in the soil, so that there 
appears to be little or no need for sulfur fertilizers in Lee county. In order to 
determine definitely the response of crops to applications of sulfur fertilizers, 
experiments with gypsum have been started at five experimental fields, namely, 
Raleigh, Toledo, Carthage, Hartsburg, and Dixon. 

The upland timber soils are, on the whole, more deficient in total phosphorus 
than either the upland prairie or the terrace soils, altho one of the poorest types 
in the county in this respect is Dune Sand in the prairie, with an average phos- 
phorus content of 540 pounds. 

One type, Black Silt Loam, is outstanding in the county for its high phos- 
phorus content. As found in the upland prairie group, the surface soil of this 
type contains 3,630 pounds of phosphorus in an acre, while the samples collected 
in the terrace contained 3,250 pounds. This soil type not only exhibits an un- 
usually high phosphorus content, but is high in organie matter, nitrogen, cal- 
cium, and magnesium as well, and is fairly well supplied with sulfur. As to 
extent, this type covers, in the upland and terrace regions combined, 85 square 
miles, or 11.74 percent of the area of the county. 

Potassium is deficient, in Deep Peat, as is usually the case with this soil type, 
the total amount in the upper 625 inches of soil being only 4,430 pounds an acre. 
The sandy types in Lee county are considerably lower in potassium content than 
is generally the case. 

Residual Sand has only 6,880 pounds of potassium an acre; Dune Sand, 
Terrace, 13,020 pounds; and the other sands and sandy loams vary around the 
20,000-pound level. Sand soils carry a large proportion of their potassium con- 
tent in the coarse sand grains. The relatively small total surface exposed in the 
ease of the coarse particles greatly lowers the solubility and availability of the 
potassium in sand soils, This is partly offset, however, by the greater depth of the 
feeding zone for crop roots in sandy soils as compared with the heavier "es 
The other types.are normal in content of potassium. 


The variation in the calcium and magnesium content in the soils of this 


eounty is wide. Nearly all the sand and sandy loam types are markedly low 
in both ealeium and magnesium, eontaining, generally, less than 4,000 pounds 
in the surface 624 inches. The soils of finer texture are fairly well supplied with 
both of these elements. 


THE MIDDLE AND LOWER SAMPLING STRATA 


In Tables 3 and 4 are recorded the amounts of the plant-food elements in 
the middle and lower sampling strata. In comparing these strata with the upper 
stratum, or with each other, it is neeessary to bear in mind that the data as 
given for the middle and lower sampling strata are on the basis of 4 million 
and 6 million pounds of soil, and should therefore be divided by two and three 
respectively before being compared with each other or with the data for the 
upper stratum, which is on a basis of 2 million pounds. 
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TABLE 2.—PrANT-Foop ELEMENTS IN THE SOILS or LEE COUNTY, ILLINOIS 
UPPER SAMPLING STRATUM: ABOUT 0 TO 624 INCHES 


Average pounds per acre in 2 million pounds of soil 
Total | Total | Total Total 


Total 


; : ; Total Total 
type Soil type organic | nitro- | phos- potas- Imagne- ~ 
No. carbon | gen |phorus sulfur sium | sium calcium 

Upland Prairie Soils (700, 900, 1100) 

726 z 
926; |Brown Silt Loam.............. 62 520! 5 550; 1 350| 1 050| 32 020| 8 020| 10 280 
1126 
726.5 Brown Silt Loam On Limestone .| 46 760| 3 780| 1 060]  900| 32 000| 5 800! 7 060 
n Brown Sandy Loam............ 23 130| 2 490| 900| 630| 22 690| 3 510| 3 710 
760.5|Brown Sandy Loam On Limestone| 33 760| 2 860| 1 280; 620] 23 440. 4 600 2 920 
728 |Brown-Gray Silt Loam On Tight 

SD MEME 48 360| 4 040| 1 100 720| 25 430| 3 870| 4 340 
768 |Brown-Gray Sandy Loam On 

TEENY GH. auem aura Seana. es bac monn rt mu lof ome eee sles c ee rms ymo pm aa 
725 |Black Silt Loam............... 123 940]16 440) 3 630! 1 980| 42 570| 12 410| 13, 930 


781 |DuneSand..............sse sees 15 780| 1 160 540 400| 18 240) 1 240} 3 460 
790 Gravely Loamt...... oana peepee oaae paaa m €—" 


Upland Timber Soils (700, 900, 1100) 


Eni Yellow-Gray Silt Loam.,....... 38 260| 2 480| 960| 660] 37 210| 5 990| 9 540 
735 |Yellow Silt Loam.............. 29 040| 2 500| .860| 460 37 420 5 780| 7 820 
764 |Yellow-Gray Sandy Loam...... 25 900| 2 560) 740| 480| 27 060 3 040| 5 640 
765 |Yellow Sandy Loam............ 16 680! 1 160| 840| 360| 21 400| 2 800| 4 620 
734.5 Yellow-Gray Silt Loam On 

Limestone......... sse 21 820| 1 640| 640) 320| 30 140 4 200| 6 400 


735.5| Yellow Silt Loam On Limestone.| 13 140| 2 940; 840| 500| 34 500! 4 900| 8 360 
Terrace Soils (1500) 


1527 [Brown Silt Loam Over Gravel...| 49 300} 4 000] 1 590}  780| 35 190| 7 650| 4 690 
1525 |Black Silt Loam............... 75 510| 6 970| 3 250; 1 020) 30 710| 12 210| 17 930 
1561 |Black Sandy Loam............ 88 260) 7 900} 1 240) 1 120| 21 180) 3 800; 9 960 
1566 |Brown Sandy Loam Over Gravel] 30 060| 3 240| 950] 640| 19 110| 4 300| 4 180 
1520 |Black Clay Loam.............. 95 640, 8 780| 2 320} 1 420] 31 140} 14 880| 22 800 
1536 |Yellow-Gray Silt Loam Over 

GREL. meg eee a meme m poma 31 940| 2 820| 2 120) 620| 36 760| 6 780; 6 780 
1507. |Yellow-Gray Sandy Loam Over : 

ET T 23 320| 1 800| 1 120| 420| 22 800| 4 100| 3 320 
1528 |Brown-Gray Silt Loam On Tight ; 

Claye essi enne rese varii 47 740| 4 060| 1 260} 680) 25 900! 4 900| 8 740 
1568 |Brown-Gray Sandy Loam On 

Tight Clay...............0. “| 71 700| 6 300| 1 460} 940| 22 900. 3 880| 3 080 
1581 |DuneSand.................... 12 840 940 740 280| 13 020) 1 580} 2 400 
1562 Gray Sandy Loam............. 35 240; 2 940| 1 000; 620} 17 780] 3 940| 2 220 

. Late Swamp and Bottom-Land Soils (1400) 

1450 (Black Mixed Loam.. no eee roenja cele deese eee emn 
1454 [Mixed Loatn?. .. oo c icc cc ee eliee ec eafowsenudad TT EE zat. [to ona tg 
1401 |Deep Peat?..........0. 006 cee 403 51044 360| 1 910) 4 890| 4 430| 4 180} 26 930 
1402 |Medium Peat On Clay? ........ 282 370/22 700; 2 180} 2 850} 9 090} 6 470| 23 530 


Residual Soils (000) 


083 [Sand....... 2. ieee eee 14 140; 600| 480| 240) 6 880 160] 1 900 
098 |Stony Loam................... 66 540} 6.380} 1 500} 1 380} 39 580| 60 180| 90 540 


LIMESTONE AND SOIL ACIDITY.—In connection with these tabulated data it should 
be explained that the figures for limestone content and soil acidity are omitted not because of any 
lack of importance of these factors, but rather because of the peculiar difficulty of. presenting in 
the form of general numerical averages reliable information concerning the limestone requirement 
for a given soil type. A general statement, however, will be found concerning the lime require- 
ment of the respective soil types in connection with the discussions which follow. 

1No samples were obtained. 

Analytical results are not included for Mixed Loam and Black Mixed Loam because of the 
heterogeneity of these types. 
*Amounts reported are for 1 million pounds of Deep Peat and Medium Peat On Clay. 
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TABLE 3.—PLANT-Foop ELEMENTS IN THE SOILS or Ler County, ILLINOIS 
MIDDLE SAMPLING Stratum: ABOUT 624 ro 20 INCHES 


Average pounds per acre in 4 million pounds of soil 


'Total | Total 'Total | Total 


Soil Total 
Jn; cM NS Total Total 
type Soil type organic | nitro- | phos- potas- |Magne-| n]a; 
No. | earbon| gen {phorus sulfur sium | sium calcium 
Upland Prairie Soils (700, 900, 1100) 
726 
926} |Brown Silt Loam.............. 58 310) 5 920| 2 030| 1 390| 61 580| 18 410) 18 590 
1126) 
726.5|Brown Silt Loam On Limestone.| 54 560| 4 480| 1 840| 1 520| 68 160} 14 480| 11 920 
TO) [Brown Sandy Loam............ 51 570| 3 490| 1 750| 930| 50 710| 10 200| 7 760 
160.5|Brown Sandy Loam On Lime- 
STORM we appmceze ever m aveces acte ca 35 720| 3 160| 1 720, 920| 42 880| 10 160! 5 120 
728 |Brown-Gray Silt Loam On Tight 
WU ct ORs THE LASS ORNS BEER 31 820] 3 020| 1 540| 620| 57 540} 11 300| 8 920 
768 |Brown-Gray Sandy Loam On 
Tight CY own ae menas pe viedo vrl edd RAM ERE ERE PR a eT S eae eal] e ig ace ewe umaa 
725 |Black Silt Loam............... 94 000] 8 760| 3 300] 1 620) 62 700| 25 240) 36 800 
781 |Dune Sand.................55. 26 480| 1 880} 1 120} 840) 36 680) 2 000) 6 440 
700. (Gravelly Loam! , os cessas reed emm nnn en con mm mre S es 


Upland Timber Soils (700, 900, 1100) 


d) Yellow-Gray Silt Loam......... 49 740| 2 620| 1 480| 980| 72 040| 18 280| 16 780 
735 |Yellow Silt Loam............-. 21 960} 2 280| 1 960 640| 85 920| 24 440| 16 680 
764  Yellow-Gray Sandy Loam...... 19 440] 1 800| 1 120) 680| 55 720| 9 240| 11 000 
765 |Yellow Sandy Loam........... 13 640| 1 120 1 280| 360| 47 640| 7 200| 10 440 
134.5|Yellow-Gray Silt Loam On Lime- 

STONG. E EETT IRIS LL 17 800| 1 520| 1 200|  560| 57 920| 10 280) 11 400 
735.5 Yellow Silt Loam On Limestone.| 24 840| 3 000| 1 960| 720| 71 520| 13 440| 18 720 

Terrace Soils (1500) 

1527 |Brown Silt Loam Over Gravel...) 57 800) 5 100| 2 420| 1 220| 72 860| 18 460] 11 140 
1525 |Black Silt Loam............... 76 240| 6 330| 2 830} 940| 65 240| 25 310| 34 560 
1561 |Black Sandy Loam............. 54 920| 4 520| 1 160} 880| 41 240! 5 680) 11 160 
1566 |Brown Sandy Loam Over Gravel | 51 140| 4 040} 2 080} 940| 44 600) 11 520) 7 240 
1520 |Black Clay Loam.............. 84 480| 7 960| 3 560| 1 640| 65 040| 38 000) 58 440 
1536 |Yellow-Gray Silt Loam Over: 

OPEO ea e oane in nene iet ince 29 000| 2 800| 3 240} 720, 74 000| 16 600) 15 040 
1567 |Yellow-Gray Sandy Loam Over 

Graves ous su sea i ag em cass 18 000| 1 240| 2 200 600| 44 120| 9 480| 3 400 
1528 ]|Brown-Gray Silt Loam On Tight À 

E a EE E TT TTET 40 240| 3 800| 2 200| 920| 51 520} 15 480| 4 480 
1568 |Brown-Gray Sandy Loam On 

Tight CIAF uenra evo au eae eme 28 160| 2 600| 3 640| 880} 49 760} 7 600| 5 840 
1581 |Dune Sand...............6.0485 14 400} 560| 1 040| 320) 32 080) 3 720) 4 920 
1562 |Gray Sandy Loam............. 21 360| 2 160] 2 040| 800| 41 400| 11 080| 2 040 


Late Swamp and Bottom-Land Soils (1400) 


1450 |Black Mixed Loam?,........... 
1454 |Mixed Loam?.................. 
1401 |Deép Peat?.............seeeese 
1402 |Medium Peat On Clay?......... 


58 600 
35 840 


8 320 
2 620 


9 020 
30 440 


9 800 
17 120 


779 780 
219 100 


86 020. 3 060 
18 640| 2 060 


Residual Soils (000) 


OBS) aB aesan neare emear BEES 11 560) 560| 1 600)  360| 11 520 680) 200 
098 |Stony Loam!................. 

LIMESTONE AND SOIL ACIDITY.—See note in Table 2. 

1No samples were obtained. 

Analytical results are not included for Mixed Loam and Black Mixed Loams because of the 


heterogeneity of these two types. i 
3Amounts reported are for 2 million pounds of Deep Peat and Medium Peat On Clay. 
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TABLE 4.—PrANT-Foop ELEMENTS IN THE SOILS or Leg County, ILLINOIS 
LOWER SAMPLING STRATUM: Asourt 20 vo 40 INCHES 
Average pounds per acre in 6 million pounds of soil 
Soil Total | Total | Total | Total | Total 
3 T A Total Total 
type Soil type organic | nitro- | phos- potas- magne- : 
No. earbon| gen {phorus sulfur sium | sium calcium 
Upland Prairie Soils (700, 900, 1100) 
726 | 
el Brown Silt Loam.............. 47 860] 3 300) 2 630, 1 1601102 300) 45 570, 48 350 
1126) 
726.5|Brown Silt Loam On Limestone |.......]....ss eene fee eee efor eee fee ee ees 
ny Brown Sandy Loam............ 28 540! 2 760| 1 660| 1 080] 91 800| 32 500| 34 460 
760.5|Brown Sandy Loam On Lime- 
copier METUIT E A diae "essere ut. ou) DHPENRHORS Pru cnPEM eme 
728 |Brown-Gray Silt Loam On 
HIST ig el, MM 24 330| 2 520| 2 010 720| 78 760; 21 540) 16 500 
768 |Brown-Gray Sandy Loam On 
Toht Olayi .ceccscacetiketo|tmemmrkb vec kt mti bpmeemxbrw xxiii apex 
725 [Black Silt Loam............... 45 300| 3 810} 4 260| 1 080/108 300| 40 110) 44 910 
781 |Dune Sand.................4.- 24 720) 2 340; 1 140; 900| 69 720; 10 740; 10 980 
FOO.  (Gaxeelly RIE sss ince scien a) anaes] x sn toms elf en oen ndn Lc ect mit dtc eal 
Upland Timber Soils (700, 900, 1100) 
feat Yellow-Gray Silt Loam......... 25 800| 2 550| 2 910) 1 440/118 320| 51 480/108 090 
735 {Yellow Silt Loam.............. 27 780! 3 180| 3 540| 480|146 520| 48 480/123 000 
764 |Yellow-Gray Sandy Loam...... 15 000} 1 380| 1 980) 780) 68 040; 16 500] 13 700 
765 Yellow Sandy Loam............ 15 060| 1 140| 2 220| 1 140| 53 640; 11 580| 11 160 
734.5/Yellow-Gray Silt Loam On Lime- 

S aes csiccian si ome eG ewe Cale dosi wd E M, M" TENTE RAGHEB SOAS | Saree i 
735.5|Yellow Silt Loam On Limestone |.......]......).....-de cece chee e de II 
Terrace Soils (1500) 

1527 {Brown Silt Loam Over Gravel...| 31 020] 3 030| 2 580) 1 200| 92 460| 31 250] 26 340 
1525 |Black Silt Loam............... 46 380| 3 760| 4 180| 1 020| 91 510} 37 920) 37 180 
1561 |Black Sandy Loam............. 16 740| 1 440| 1 140) 600| 55 560; 8 520) 13 860 
1566 |Brown Sandy Loam Over Gravel | 26 730) 2 040| 3 810| 1 290| 62 880} 17 460) 7 860 
1520 |Black Clay Loam.............. 66 120| 5 940) 4 620) 1 680| 93 420| 75 240/216 960 
1536 |Yellow-Gray Silt Loam Over 

CIBRSEL Las nemen ue e am pre enn 24 600| 1 920| 3 240| 720| 88 380| 22 380| 29 520 
1567 |Yellow-Gray Sandy Loam Over 

EB, e pursisz ac gea mtm tori ed 17 400| 1 260| 3 300| 1 020| 49 620| 12 360| 6 480 
1528 |Brown-Gray Silt Loam On Tight . 

[e 5 on RHEE EER TENET indo 24 180) 2 400| 2 640} 840} 52 620| 17 880; 3 280 
1568 |Brown-Gray Sandy Loam On 

à Tight Clay............ssssss 30 540| 3. 000| 4 380) 600! 70 920| 17 880; 10 440 

1581 |DuneSand.................... 16 380 420| 1 440 780; 45 660} 5 100) 8 580 
1562 |Gray Sandy Loam............. 17 580| 1 440| 3 180) 1 020| 45 900| 10 980| 4 860 


Late Swamp and Bottom-Land Soils (1400) 


1450 [Black Mixed Loam?............)e. cc. sss]. lise] leere Lees 
1454 (Mixed Losm*...ocsmueciatou|sacmhtra rte mn ure [ream ne erai 
1401 |Deep Peat?................. 1 247 880|125 610| 3 180|16 290| 15 000 


16 740) 84 060 
124 140/198 300 


1402 |Medium Peat On Clay...... 166 500} 10 260; 3 180| 3 600/109 380 


Residual Soils (000) 


OBS: iSuml wesc ne ance de cet inet bbe 14 700) 1 080| 1 860 720| 27 240 
O98 {Stony Losm!.. eere eee orale cs eR eire 


2 220) 1 500 


LIMESTONE AND SOIL ACIDITY.—See note in Table 2. 


!No samples were obtained. 


2Analytical results are not included for Mixed Loam or Black Mixed Loam because of the 


heterogeneity of these types. 
*Amounts reported are for 3 million pounds of Deep Peat. 
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Considering the data in this way and comparing the three strata with each 
other, it will be noted that some of the elements exhibit no consistent change 
in amount, either upward or downward, with increasing depth. This is true 
particularly of potassium. Others exhibit more or less marked variation in 
amount at the different levels. Furthermore, these variations as a rule go in 
certain general directions, and by a careful study of them it is frequently pos- 
sible to obtain clues as to the age or stage of maturity of the various soils and 
the nature of the processes going on in soil formation. 

From this point of view it will be seen in comparing the three strata with 
each other that with the exception of Deep Peat all the soil types diminish 
rather rapidly in organic matter and nitrogen with increasing depth, and that 
this diminution is especially noticeable even in the middle stratum. The sulfur 
content decreases with increasing depth in nearly all cases. This is to be ex- 
pected since a portion of the sulfur exists in combination with the soil organic 
matter, which is more abundant in the upper strata, and since inorganic forms 
of sulfur are not tenaciously retained by the soil against the leaching action of 
ground water. Phosphorus, on the other hand, is not removed from the soil 
by leaching. It is converted by growing plants into organic forms and tends to 
accumulate in the surface soil in these forms in plant residues at the expense of 
the underlying strata. It is the second stratum (625 to 20 inches) which fur- 
nishes most of the phosphorus thus moved upward. Consequently, in nearly all 
of the soil types in Lee county the surface soil contains a larger proportionate 

“amount of phosphorus than the middle stratum, and in the majority of cases 
more than the lower stratum. 

Two important basic elements, calcium and magnesium, have undergone 
some shifting in the different levels, as exhibited by analyses of upland types. 
The calcium content, on the whole, is much higher than that of magnesium in - 
the surface soil, indicating a more abundant supply of calcium in the soil-form- 
ing materials. The calcium content diminishes in the middle stratum as com- 
pared with the upper. This is accompanied by an increase in the magnesium. 
content in both the middle and lower strata. These two elements are unequally 
removed from the soil by leaching, the calcium being dissolved and carried down-. 
ward to a greater extent than magnesium. As they are carried downward in 
solution, magnesium is more readily reabsorbed by the soil mass than calcium, 
thus forcing the latter out into the solution to be carried farther down. Con- 
sequently, while magnesium tends to accumulate in the middle and lower strata, 
the liberated calcium, which is thus carried farther down than magnesium, may 
accumulate at still greater depths or may be washed away entirely. These move- 
ments of calcium and magnesium, as indicated by the analyses of the different 
strata, constitute one factor in estimating the relative maturity of the various 
soil types. 

It is frequently of interest to know the total supply of a plant-food ‘element 
accessible to the growing crops. While it is not possible to obtain this informa- 
tion exactly, especially for the deeper rooted crops, it seems probable that prac- 
tically the entire feeding range of the roots of most of our common field crops 
is included in the upper 40 inches of soil. By adding together for a given soil 
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. type the corresponding figures in Tables 2, 3, and 4, the total amounts of the 
respective plant-food elements to a depth of 40 inches may be ascertained. 

Considered in this manner the tables reveal that there is not only a wide 
diversity among the different soils with respect to a given plant-food element, 
but that theré is also a great variation with respect to the relative abundance 
of the various elements within a given soil type as measured by crop require- 
ments. For example, in the most extensive soil type in the county, Brown Silt 
Loam, Upland, we find that the total quantity of nitrogen in an aere to a depth 
of 40 inches amounts to 14,770 pounds. This is about the amount of nitrogen 
contained in the same number of bushels of corn. The amount of phosphorus, 
6,010 pounds, eontained in an aere of the same soil is equivalent to that in 36,000 
bushels of corn, while the amount of potassium, 195,900 pounds, is equiva-: 
lent to that contained in approximately one million bushels of corn. In marked 
eontrast to this soil, with respeet to nitrogen, is the Yellow-Gray Silt Loam, an 
important upland timber soil type, which contains in the 40-inch stratum ap- 
proximately 7,650 pounds an aere of nitrogen, an amount equal to that in 7,650 
bushels of corn. The phosphorus content is nearly as high as in Brown Silt 
Loam, namely, 5,850 pounds in an acre, which is equivalent to that contained 
in 31,470 bushels of corn. The potassium content of Yellow-Gray Silt Loam 
amounts to 227,570 pounds. 

With respect to calcium it is not feasible to make such comparisons in soil 
types which differ within themselves as to the presence or absence of native 
calcium carbonate (limestone). In such soils the average calcium content ean- 
not be taken as representative of the type. For example, one sample of Yellow- 
Gray Silt Loam was acid in the lower stratum (20 to 40 inches), the carbonates 
having been leached to a greater depth than 40 inches. Another sample of the 
same type contained carbonates in this stratum, and consequently was non-acid. 
The acid sample contained 31,380 pounds an aere of calcium in this same stratum 
while the other had more than three times as much, or 108,090 pounds. These 
differences are thus much greater than the average variations between different 
soil types. 

These considerations are not intended to imply that it is possible to predict 
how long it might be before a certain soil would become exhausted under a 
given system of cropping. Neither do the figures necessarily indicate the im- 
mediate procedure to be followed in the improvement of a soil, for factors other 
than the amount of plant-food elements present enter into consideration. Much 
depends upon the nature of the crops to be grown, as to their utilization of 
plant-food materials, and much depends upon the condition of the plant-food 
substances themselves, as to their availability. Finally, in planning the detailed 
procedure for the improvement of a soil, there enter for consideration all the 
economic factors involved in any fertilizer treatment. Such figures do, how- 
ever, furnish an inventory of the total stocks of the plant-food elements that can 
possibly be drawn upon, and in this way contribute fundamental information 
for the intelligent planning, in a broad way, of systems of soil management for 
conserving and improving the fertility of the land. 
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DESCRIPTION OF SOIL TYPES 
UPLAND PRAIRIE SOILS 


The upland prairie soils of Lee county oceupy 443.36 square miles, or 61.23 
percent of the area of the county. They are fairly uniformly distributed over 
the entire county with the exception of the southwest portion, which is occu- 
pied by swamp and terrace formations. 

These soils vary in color from blaek to light brown or grayish brown in the 
surface, and in texture from silts to sands. The subsoils of this group vary in 
compactness and in other characters as will be noted in the type descriptions 
to follow. 

The dark color of the prairie soils is due to the accumulation of organic 
matter, which is derived very largely from the fibrous roots of the prairie 
grasses. The network of grass roots was protected from rapid and complete 
decay, thru the partial exclusion of oxygen by the covering of fine soil and mat 
of vegetative material consisting of old grass stems and leaves. This mat of 
stems and leaves was destroyed in part by prairie fires and by decay; but it 
was constantly renewed, and while it added but little organic matter to the soil 
directly, the decay of the prairie grass roots was retarded considerably by it. 


Brown Silt Loam (726, 926, 1126) 


Brown Silt Loam, Upland, is well distributed over the county. It occupies 
a total of about 351 square miles, or practically one-half of the area of the 
county. On the Bloomington moraine south of the Green river swamp and also 
on the upland north and west of Amboy, this type is spotted with sandy areas. 
The topography of the type varies from undulating to rolling, the latter condi- 
tion occurring in the morainie area. Drainage is well developed thruout the 
greater portion of the Brown Silt Loam area. Some depressions occur in which 
artificial drainage must be provided to remove the excess water rapidly. In 
the morainie areas some of the slopes are subject to erosion, so that the organic- 
matter content is somewhat lower than the average for the type. Thruout the 
Brown Silt Loam area numerous knolls of sandy loam occur. Many of these 
are small in size, while others are sufficiently large to be shown on the map. 
On the moraines the surface soil is usually shallower than it is on the inter- 
morainal areas. 

The A; horizon, which has an average depth of about 8 inches, is a light to 
medium brown silt loam. The A, horizon, extending to a depth of about 18 
inches, varies from a light yellowish brown to a brownish yellow silt loam. The 
B horizon is a uniform, slightly compact, yellow silt loam with gray joint mot- 
tling. The C horizon, below 30 inches, is a friable, yellow silt loam, spotted with 
bright yellow or red iron concretions. 

. In the morainie areas glacial till occurs 22 to 36 inches below the surface 
on the more rolling topography, altho usually on the moraine the glacial drift 
is found below 40 inches. The drift is a gravelly yellow silt loam. 

Management.—The reader is asked to turn to page 49, where he will find 
the results of the soil experiment field located in Lee county near Dixon. The 
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soil of this field is not representative of all the soil in Lee county which is 
mapped as Brown Silt Loam; it is similar, however, to a large percentage of 
the better drained portions of the type. It will be noted that manure has given 
excellent returns on this field and that the use of limestone has paid a fairly 
good profit. The use of rock phosphate has resulted in crop increases just about 
sufficient to pay for the application of half a ton of this material per acre once 
in four years. The reader is referred to page 41 for a further discussion of the 
phosphate problem. 

Present knowledge regarding the management of this soil, while not com- 
plete, indicates clearly the need for fresh organic matter and, on a considerable 
portion of the type, an application of limestone. The amount of limestone needed 
varies and should be determined for each field. The clovers or other legumes 
should be regularly grown to supply fresh organic matter and nitrogen. At 
the same time this is being done, trials may well be made of the various phos- 
phates, partieularly rock phosphate and aeid phosphate. It should be borne 
in mind in making these trials that, of the grain erops, wheat responds best to 
phosphate. . 


Brown Silt Loam On Limestone (726.5) 


Brown Silt Loam On Limestone occurs in small, scattered areas thruout 
the dark-colored soil region in the. north-central and northwestern part of the 
county. ü 

The A, horizon is approximately 7 inches in depth and is a brown silt loam. 
The A, horizon is a somewhat compact, brownish yellow, silty clay loam. This 
stratum gradually becomes heavier with increasing depth and passes into a 
heavy reddish yellow clay which occurs as a stratum 2 to 3 inches in thickness 
just above the more or less weathered limestone. The average depth to the lime- 
stone is about 16 inches. 

Management.—Brown Silt Loam On Limestone, as a type, is not suited to 
cropping. The underlying bed rock comes so near the surface that the soil is 
drouthy. It is now, for the most part, kept in permanent pasture, and this 
practice should be continued. Numerous outerops occur, some of which are 
quarried and the stone crushed with portable crushers for agricultural use. 


Brown Sandy Loam (760, 960, 1160) 


"Brown Sandy Loam comprizes 42.79 square miles, or 5.91 percent of the area 
of the county. Areas of this type occur adjacent to the Green river basin and 
in the northern part of the county east of Rock river. This type was formed 
by the blowing of sand out of the sandy swamp and terrace areas of the county 
onto the upland. South of the Green river swamp there has been little mixing 
of the wind-blown sand with the upland silty material, while north of the 
swamps there has been much mixing of the sand with the silts. No abrupt 
change occurs in this latter region between the sands and silts, while south of 
the swamps the sands have been piled over and upon the silts with little mix- 
ing. The topography of the type varies from undulating to rolling and the 
natural drainage is good. 
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The A, horizon, which is about 8 inches in depth, is a brown sandy loam. 
The A, horizon, extending from 8 to 18 inches, varies from a light brown to a 
yellowish brown sandy loam. The B horizon, about 14 inches in thickness, is a 
slightly compact, yellow, sandy silt loam. The C horizon varies from a yellow 
silt loam, sandy phase, to a yellow sand. In the morainie area glacial till some- 
times occurs at a depth varying from 36 to 45 inches below the surface. 


Management.—Brown Sandy Loam, as it is mapped, varies within rather 
wide limits in sand content. A considerable portion of the type is too sandy to 
produce satisfactory yields of the grain crops when farmed by the usual meth- 
ods, and consequently much of it is now left in pasture. 

A moderate application of limestone, 2 to 3 tons an acre, should be added 
to this soil as the first step in raising its level of production. In addition to 
being slightly acid, this soil is low in nitrogen and organic matter. The char- 
acter of the soil indicates that this deficiency should be met by the use of short 
rotations, which will provide for the frequent additions of fresh organic matter 
in the form of clover, preferably sweet clover. The above plan takes into ac- 
count the leachy nature of this soil and the impossibility of economically main- 
taining its organic-matter and nitrogen contents at as high a level as is possible 
with finer textured soils. It is also suggested that trial be made of acid phos- 
phate for wheat, and of one of the potash salts for corn. Alfalfa can be grown 
satisfactorily on most, or perhaps all, of this land following the application of . 
limestone. 


Brown Sandy Loam On Limestone (760.5) 


Brown Sandy Loam On Limestone is of little importance in Lee county 
because of its very limited area, 45 acres, and its low agricultural value. It is 
similar, in all respects, to Brown Silt Loam On Limestone with the exception 
of texture. 

Management.—This type should be left in permanent pasture, as its drouthy 
nature makes it unfit for cropping. 


Brown-Gray Silt Loam On Tight Clay (728) 


Brown-Gray Silt Loam On Tight Clay is irregularly distributed over the 
upland. It is frequently found in the low undrained areas of Brown Sandy 
Loam. It is flat in topography and poorly drained because of its flatness and 
also because of the presence of the highly plastie ‘‘tight clay’’ subsoil. The 
type occupies only 5.64 square miles, or less than one percent of the area of 
the county. 

The A, horizon, which is 7 to 10 inches in thickness, is usually a grayish 
brown silt loam, containing an appreciable amount of sand since the areas are 
either located in or near the sandy soils. The A, horizon, which varies from 9 to 
10 inches in thickness, is a brownish gray or yellowish gray to a gray or almost 
white silt loam. The gray layer passes abruptly into the B horizon. The latter 
is a compact, strongly mottled, yellowish gray clay, containing many red iron 
eoneretions. This stratum is highly impervious to the penetration of water. At 
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about 28 inches in depth, the C horizon occurs. It is a friable, mottled, drab- 
bish yellow or yellow silt loam. 


Management.—Most of the areas of Brown-Gray Silt Loam On Tight Clay 
are medium acid in reaction and require an application of about 3 tons of lime- 
stone an acre to grow sweet clover. It is well to determine the need for lime- 
stone before deciding to make an application on this type, unless it is known 
definitely that limestone is needed, for there are some areas that contain suffi- 
cient lime material. Help can be secured from the farm adviser or from the 
Agricultural Experiment Station in this matter. In addition to taking care of 
the need for limestone, the growing and turning down of leguminous crops, and . 
provision for the removal of exeess water by surface drainage should be given 
consideration in the management of this soil. 


Brown-Gray Sandy Loam On Tight Clay (768) 


Brown-Gray Sandy Loam On Tight Clay, Upland, occupies slightly less than 
four square miles. In topography and drainage it is similar to Brown-Gray Silt 
Loam On Tight Clay. 

' The A, horizon, which has an average depth of about 8 inches, is a grayish 
brown sandy loam. The A, horizon, extending to about 20 inches in depth, is 
a yellowish gray to gray sandy loam. This horizon passes abruptly into the B 
horizon, which is a highly impervious, plastic, compact, gray sandy clay stratum 
containing many red iron concretions. The thickness of this layer varies from 
8 to 10 inches. The material underlying this compact layer varies from a gray 
sand to a yellow sand streaked with some gray clayey sand. 


Management.—For suggestions regarding the management of this type, 
the reader is referred to the discussion of the preceding type, Brown-Gray Silt 
Loam On Tight Clay (728). 


Black Silt Loam (725, 925, 1125) 


Black Silt Loam, as it occurs in the upland, is closely associated with Brown 
Silt Loam, and usually occupies the depressions and the low areas along small 
streams and draws. .The topography is flat and the natural drainage is not well 
established. The areas of this type are small but are well distributed over the 
upland. The type comprizes in total 30.14 square miles, or more than 4 percent 
of the area of the county. 

The A, horizon, which averages about 7 inches in thickness, is a black silt 
loam. The A, horizon, which extends to about 16 or 17 inches in depth, varies 
from a black silty clay loam to a plastic, drab clay loam. The B horizon is a 
plastic, fairly compact, mottled, black clay loam which gradually changes into a 
plastice, drab to yellowish drab, clay loam in the lower part. 


Management.—Black Silt Loam is a rich soil, well supplied with lime and 
suited to the growth of any of the general farm crops. Portions of the type 
are so poorly drained that they are not farmed and even where regular crop- 
ping is carried on, the underdrainage frequently needs improvement. Provi- 
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sion must be made for adding fresh organie matter, even tho this soil has a high 
organie-earbon content. No fertilizer treatment is advised at the present time. 


Dune Sand (781, 981) 


Dune Sand, Upland, occurs principally in the sandy areas bordering the 
swamps and terraces. Its total area in the county includes a little over 8 
square miles. Its presence in the upland is due to wind action upon the sandy 
material, blowing it into ridges. The sand dunes are scattered over most of 
the sandy area and vary from a few feet to 60 or 75 feet in height above the 
: adjacent plain. Wind erosion has formed blowouts in many of these sand dunes, 
some of which cover a large portion of the surface of the dune. The topography 
varies from billowy to rolling. 

The A, horizon, which is about 2 or 3 Tm in depth where there has been 
some accumulation of organic matter, is a brown loamy sand. There is no 
horizon development below the thin A, or surface horizon, the material being 
ineoherent yellow sand. 


Management.—Sinee there is very little organie matter in the sand, this 
must be inereased by the growth of legumes before other erops ean be satis- 
faetorily grown. An application of limestone should be made to insure a catch 
of legumes. Reforestation also aids the abeyance of wind erosion. The reader 
is referred to page 62, where the results from the Oquawka experiment field 
will be found, for further suggestions regarding the management of this type. 


Gravelly Loam (790) 


Gravelly Loam is an unimportant type appearing in the morainal areas in 
the southeastern part of the eounty. It represents the gravel outerops on the 
erests of the moraine. It has very little agrieultural value. Some of the gravel, 
altho not of good quality, is being used for road building. This type should 
be kept in permanent pasture or it may be used for small fruit production when 
eonveniently situated for this purpose. 


UPLAND TIMBER SOILS 


The upland timber soils occur as irregular zones along streams and on or 
near somewhat steep morainal slopes. They are characterized by a yellowish 
gray color, which is due to their low organie-matter content. The deficiency 
of organie matter has been eaused by the long-eontinued growth of forest trees. 
After the forests invaded the prairies, two effects were produced: the shade 
of the trees prevented the growth of prairie grasses, the roots of which are 
mainly responsible for the large organie eontent in prairie soils; and the trees 
themselves added very little organie matter to the soil, for the leaves and 
branches either decayed completely or were burned by forest fires. Furthermore, 
the organic matter that had been produced by the prairie grasses became grad- 
ually dissipated during the occupation of the land by the trees. As a result the 
organic-matter content of the upland timber soils has been reduced until it is 
decidedly lower than that of the adjacent prairie land. . Several generations of 
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trees were necessary to produce the present condition of the soil. The upland 
timber soils of Lee county occupy 5.44 percent of the area of the county. 


Yellow-Gray Silt Loam (734, 934, 1134) 


Yellow-Gray Silt Loam occupies 25.31 square miles, or 3.49 percent of the 
area of the county. It occurs as light-colored soil near the streams, most of it 
‘being situated along Rock river and its tributaries. Several isolated areas occur 
on the moraine in the southeast part of the county. The topography of the type 
varies from undulating to rolling. The natural drainage of this type is, in the 
main, good. 

The A, horizon, which is about 6 inches in depth, is a brownish yellow to a 
grayish yellow silt loam. The A, horizon is about 10 or 11 inches in thickness. 
It is a mottled yellow silt loam. The B horizon, which is about 12 inches thick, 
is a slightly mottled, slightly plastic, compact, yellow silt loam. The C horizon 
is a-friable, yellow silt loam, mottled with gray, and contains many reddish brown 
iron concretions. l 

Management.—Yellow-Gray Silt Loam is now used rather extensively for 
pasture, partieularly the rolling portions of the type. In the morainie portion 
of the type the slopes which have been sufficiently eroded show the presence of 
' earbonates. This condition ean be taken advantage of for growing legumes 
without limestone. On the more nearly flat areas no carbonates occur within 40 
inches of the surface and limestone must be used for alfalfa or sweet clover and 
usually for red clover. ' 

This soil is low in organie matter and for this reason runs together and 
packs badly with heavy rains. This difficulty ean be gradually overcome by 
providing for the return of organie matter, preferably legumes, at frequent inter- 
vals. The portions of this type which are topographically suitable for regular 
eropping are productive when good farming methods are practiced. In addition 
to the use of limestone and legumes, as above suggested, it is advised that a 
thoro trial be made of both roek and acid phosphate. The most approved method 
of using rock phosphate is well known. Acid phosphate should be applied for 
wheat after plowing and before working down the seed bed, at the rate of 
about 300 pounds an aere. No definite statements are made as to which of 
these phosphates is likely to prove superior on Yellow-Gray Silt Loam because 
there is no experiment field located on this type, as it occurs in Lee county, 
from which conclusions may be drawn. 


Yellow Silt Loam (735, 935, 1135) 


Yellow Silt Loam occurs as hilly and eroded land in the form of an inner 
timber belt adjacent to streams, and also on other slopes where erosion has 
gone on for a considerable period of time. It occupies only a small part of the 
area of the county, the total area of the type being less than four and a half 
square miles. : 

The A, horizon, which varies from 0 to 3 inches in thiekness, depending on 
the rate of erosion, is a brownish yellow to yellow silt loam. Erosion has re- 
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moved most of the upper horizons, and the B horizon, or subsoil, occurs either 
immediately at the surface or just below it. It isa slightly plastic, compact, silty 
elay, golden yellow in color. 


Management.—The most diffieult problem in the management of Yellow Silt 
Loam is to control general surface washing and gullying. If the land is eropped 
at all, a rotation should be adopted which provides for some sort of vegetation 
on the ground as much of the time as is possible, and for a minimum of culti- 
vated crops. When the land is tilled, care must be taken in plowing and culti- 
vating the slopes not to encourage the starting of gullies. Every effort should 
be made to maintain and increase the organic-matter content of the soil. It 
would be well to reforest some of the areas near the river and thus stop the con- 
tinual erosion by that method. An application of limestone for growing legumes 
is recommended. 


Yellow-Gray Sandy Loam (764, 964) 


Yellow-Gray Sandy Loam occurs in the northern part of the county and 
in the sandy areas adjacent to the swamp region. It covers 6.83 square miles, 
or a little less than 1 percent of the area of the county. Its topography varies 
from undulating to rolling. Drainage is fairly good in most of the areas. 

The A, horizon, which is about 5 inches in depth, is a grayish yellow sandy 
loam. The A, horizon, extending to about 17 inches in depth, is a yellow sandy 
loam. The B horizon is a slightly compact, yellow, sandy clay loam. Below 30 
inches a coarse-grained, yellow, sandy silt loam occurs, frequently passing into 
. glacial till of a gravelly textured material at 36 to 38 inches below the surface. 

Management.—The management requirements of this type are practically 
the same as for Yellow-Gray Silt Loam. An application of limestone at the rate 
of 2 to 3 tons an acre is recommended for the growing of legumes. Wind erosion 
is somewhat troublesome on this soil and special methods should be used to con- 
trol it, such as keeping vegetation on the land during as large a portion of the 
year as possible and using tillage methods which leave the surface somewhat 
rough. 


Yellow Sandy Loam (765) 


Yellow Sandy Loam occupies only .76 square mile, or 14 percent of the 
area of the county. It is found in the region of the outcrops of St. Peter’s sand- 
stone along Rock river. The topography of the type is rolling, with some rather 
short steep slopes. 

The A, horizon varies in thickness from 0 to 3 inches, depending on the 
amount of accumulation of organic matter, and is a grayish yellow sandy loam. 
The A, horizon, extending to about 15 inches in depth, is a yellow sandy loam. 
The B horizon, which is about 8 inches thick, is a slightly compact, yellow, sandy, 
silt loam. The C horizon is a reddish yellow, sandy clay loam becoming a fairly 
sticky, residual sandy clay just above the sandstone. The depth to the sand- 
stone varies from 25 to 45 inches. 
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Management.—This type should be devoted exclusively to timber. It is now 
generally bearing a fair growth of jack oak, red oak, and hickory. 


Yellow-Gray Silt Loam On Limestone (734.5) 


Yellow-Gray Silt Loam On Limestone is one of the minor types in Lee 
county. It eomprizes only 358 acres and occurs as isolated areas in the north- 
western part of the county. It is undulating in topography. If the limestone 
is near the surface, the areas are practically non-agricultural, except for pas- 
ture. This type changes abruptly into the eroded Yellow Silt Loam On Lime- 
stone. Often upon breaking up the soil dark spots appear on the surface. 
These spots occur where the underlying limestone is sufficiently near the sur- 
face to keep the surface soil supplied with earbonates, thus retaining the dark- 
eolored organie eompounds. 

The A, horizon, which is about 5 inches in depth, is a grayish yellow silt 
loam. The A, horizon, extending to 18 inches in depth, is a yellow silt loam. 
The B horizon is a compact, yellow silt loam, becoming slightly reddish just 
above the limestone. Often a heavy, red, residual clay, 2 to 3 inches in thick- 
ness, occurs directly above the rock. The average depth to the limestone rock 
is 22 to 24 inches. 

Management.—Much of this type is best suited for pasture because of the 
nearness of the limestone to the surface. The areas which are suitable for culti- 
vation require the same management as that advised for Yellow-Gray Silt Loam 
with the exception that less limestone is required. 


Yellow Silt Loam On Limestone (735.5) 


Yellow Silt Loam On Limestone occupies only 1.43 square miles, or 915 
acres. It is found in the northwestern part of the county where erosion has 
removed most of the surface soil. 

The A, horizon is a brownish yellow to grayish yellow silt loam, averaging 
about 3 or 4 inches in depth, depending upon the depth of accumulated organic 
matter. The A, horizon, which is about 10 inches in thickness, is a yellow silt 
loam. The B horizon is a plastic, compact, yellow silt loam, mottled with gray 
and containing many red iron coneretions. The depth to the underlying lime- 
stone varies from 8 to 30 inches. 

Management.—This type is, very largely, suitable only for pasture or timber. 


TERRACE SOILS 


Terrace soils are formed on terraces or old fills. The terraces owe their 
formation to the deposition of material of overloaded streams which became 
greatly enlarged and flooded the valleys during the melting of the glaciers. Some- 
times these valleys were filled almost to the level of the upland. Later the 
streams cut down thru the fills and developed new bottom lands. The lowest 
and most recently formed bottom land is called first bottom. The higher land, 
no longer flooded, or very rarely so, is designated as second bottom, or terrace. 
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Brown Silt Loam Over Gravel (1527) 


Brown Silt Loam Over Gravel is one of the most widely distributed terrace 
types in Lee county. The largest areas of the type occur in the Inlet swamp 
region in the northeastern part of the county. It oceupies 52.51 square miles, 
or 7.26 percent of the area of the county. The areas of the type which occur 
in the Green river basin contain an appreciable amount of sand. The topography 
of the type is flat to undulating. Drainage is well established. 

The A, horizon, which is about 8 inches in depth, is a light brown to brown 
silt loam. The A, horizon, extending to about 18 inches in depth, is a yellowish 
brown silt loam. The B horizon, which is about 14 inches thick, varies from a 
friable, yellow silt loam to a slightly plastic, yellow, silty clay loam with slight 
mottling. Below 32 inches, the material varies from a friable, yellow, sandy silt 
loam to a sandy loam with terrace gravel and sand occurring from 38 to 45 
inches below the surface. 
|.  Management.—Brown Silt Loam Over Gravel shows considerable variation 
in lime requirement. For this reason it is advised that the assistance of the 
farm adviser or the Experiment Station be secured in determining whether any 
limestone is needed, and if so, how much. The reader is referred to the dis- 
cussion of the management of Brown Silt Loam, Upland, (page 16) for fur- 
ther suggestions regarding the management of this terrace type. 


Black Silt Loam (1525) 


Black Silt Loam, Terrace, occupies 54.89 square miles, or 7.58 percent of the 
area of the county. It is closely associated with Brown Silt Loam, Terrace, but oc- 
eupies lower-lying areas. In the southwestern part of the county the type is 
more or less sandy in texture, owing to the wind blowing some of the sandy 
material upon the silty areas. The topography is flat. 

The A, horizon, which is about 6 inches thick, is a black silt loam. The 
A, horizon, extending to about 18 inches in depth, is a plastic, black clay loam 
or silty clay loam. The B horizon, which is 10 to 12 inches in thickness, is a 
plastic, slightly compact, drabbish black to black clay loam, with an appreciable 
amount of sand present in the areas that occur in the western part of the 
county. The C horizon varies from a partially friable, yellow, silty clay loam 
to a drab clay loam, containing yellow and red iron concretions. 

Management.—Black Silt Loam, Terrace, is rich in organic matter, much 
of which, however, is probably resistant to decay because it is in an advanced 
stage of decomposition. The chief requirements in the management of this type 
are the improvement of the underdrainage and the control of the harmful effects 
of the alkaline condition associated with poor drainage. 

The installation of good underdrainage may be expected to decrease gradu- 
ally the amount of alkali in the soil, tho the decrease to a point where there 
is‘no longer alkali toxicity is slow. Treatment with potash salts, either potas- 
sium sulfate, or potassium chlorid, at the rate of about 100 pounds an aere, will 
counteract the bad effects of the alkali. Straw and strawy manure are also good 
materials to apply to alkali soils. This soil produces good alfalfa and sweet 
clover. 
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Black Sandy Loam (1561). 


Black Sandy Loam occurs fairly well distributed thruout the swamp area 
of Lee county and covers an area of 34.37 square miles, or 4.75 percent of the 
area of the county. Its topography is flat. This type was developed under con- 
ditions of poor drainage. 

The A, horizon, which is about 10 to 12 inches in depth, is predominantly 
a black sandy loam. It varies in texture from a peaty loam to a sandy loam. 
The A, horizon extends to about 30 inches in depth and it ranges from a black 
sandy loam to black sand. The B horizon is a slightly compact, drabbish yel- 
low, clay loam or sandy clay loam containing red iron concretions. 

Management.—Blaek Sandy Loam, Terrace, as it occurs in Lee county, is 
very generally alkaline and in need of better drainage. Much has already been 
done in improving the drainage conditions. In laying tile in this soil, great care 
must be used in making the joints as the fine sand particles, many of which are 
rounded, cause trouble by clogging the drains. For further suggestions re- 
garding the management of this type, the reader is referred to the recommenda- 
tions made for Black Silt Loam, Terrace, page 24. 


Brown Sandy Loam Over Gravel (1566) 


Brown Sandy Loam Over Gravel is one of the predominating soil types of 
the Green river basin. . It occupies 30.12 square miles, or 4.16 percent of the 
area of the county. Its topography varies from undulating to slightly rolling, 
the rolling topography being represented by the sand dunes. The areas are 
slightly higher than the adjacent Black Sandy Loam. 

The A, horizon, which is about 8 inches in depth, is a brown sandy loam. 
The A, horizon, extending to about 20 inches in depth, is a brownish yellow to 
yellow sandy loam. The B horizon is a medium to coarse-grained yellow sandy 
loam. Very little sandy gravel occurs within 60 inches of the surface. 

Management.—Brown Sandy Loam Over Gravel, as it is mapped, shows 
considerable variation both in character of the soil and in productivity. The 
better portions of the type are productive when well farmed and present no 
unusual problems of management. The poorer areas are very sandy and are 
subject to drouth and to drifting by the wind. The drainage of this type has 
been fairly well taken care of by open ditches and tile. 

No very specifie recommendation ean be made for the use of limestone be- 
eause of the great variability in lime requirement. The higher, coarser-textured 
areas are uniformly acid and need 2 to 3 tons of limestone an aere to grow 
alfalfa or sweet clover. These higher areas are in particular need of nitrogenous 
organie matter and will grow good corn following the turning down of a green- 
manure crop of sweet clover in the spring. Alfalfa may be grown successfully 
on this land, tho particular care must be used in getting a stand. 


Black Clay Loam (1520) 


Black Clay Loam occurs in the Inlet swamp in the eastern part of the county 
and occupies 1.52 square miles. It is flat in topography and is on the same level 
as the Black Silt Loam. The transition between these two types is gradual. 
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The A, horizon, which is about 6 inches in depth, is a black clay loam. The 
A, horizon, extending to 12 inches in depth, is a heavy, plastic, black clay loam, 
gradually changing into a plastic, slightly compact, drab clay loam subsoil which 
extends to about 22 inches in depth. The B horizon is a plastic, drab clay loam 
splotehed with yellow streaks and containing numerous red iron concretions. 

Management.—Black ‘Clay Loam, Terrace, is a productive soil, does not 
need limestone, and rarely shows an alkaline condition. It requires only good 
farming, including some improvement in underdrainage and regular additions 
of nitrogenous organic matter, to produce good crops. 


Yellow-Gray Silt Loam Over Gravel (1536) 


Yellow-Gray Silt Loam Over Gravel is found along Rock river. It oeeupies 
only 2.45 square miles, or .33 percent of the area of the county. Its topography 
is slightly undulating. The natural drainage of the type is good, owing to the 
gravelly and sandy subsoil. 

The A, horizon, which is about 6 inches in depth, varies from a grayish 
yellow to a brownish yellow silt loam. The A, horizon, extending to about 18 
inches in depth, is a grayish yellow silt loam, becoming strongly mottled below 
12 inches. The B horizon, which is about 10 inches thick, is a compact, strongly 
mottled, yellow silt loam. It rests on a yellowish gray sandy loam with some 
fine gravel occurring 40 to 50 inches below the surface. 

Management.—Yellow-Gray Silt Loam Over Gravel is well drained and pro- 
ductive if well farmed. It is somewhat acid and is low in nitrogen and organic 
matter. About 2 tons of limestone an acre will permit the growth of sweet 
clover and alfalfa. It is an excellent alfalfa soil, and if this crop is grown, it 
is suggested that an application of 14 to 1 ton an aere of rock phosphate, or 
500 pounds of acid phosphate, be made and well worked into the soil at the 
time of seeding. 


Yellow-Gray Sandy Loam Over Gravel (1567) 


Yellow-Gray Sandy Loam Over Gravel oceurs in small areas along Rock 
river and in the Green river terrace southwest of Amboy. It covers an area of 
2.33 square miles, or .32 percent of the area of the county. In topography it 
varies from undulating to rolling, owing in part to the presence of sand dunes. 

The A, horizon is about 4 or 5 inches in depth and is a grayish yellow sandy 
loam. The A, horizon, which is about 12 inches in thickness, is a slightly mot- 
tled, yellow sandy loam. The B horizon, which is 6 or 7 inches thick, is a 
slightly compact, slightly mottled, yellow, clayey sandy loam. Below this depth 
yellow sand occurs. i 

; Management.—Yellow-Gray Sandy Loam Over Gravel is a less productive 
soil than Yellow-Gray Silt Loam Over Gravel It needs the same treatment as 
suggested for the latter type with particular attention being given to its nitrogen 
and organic-matter deficiencies. s 
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Brown-Gray Silt Loam On Tight Clay (1528) 


Brown-Gray Silt Loam On Tight Clay, Terrace, occurs in small areas thru- 
out the terraces of both the Green river basin and Inlet swamp. It occupies only 
.59 square mile in the county. Often these areas are of a more or less sandy 
texture, owing to the close association with sandy soils. The topography is flat 
and the natural drainage is poor. 

The A, horizon, to a depth of 6 inches, is a grayish brown to brown silt 
loam, with an appreciable amount of sand. The A, horizon is a stratum of 
gray silt extending to 20 inches in depth. The B horizon, which is about 10 
inches in thickness, is a highly plastic, compact, tight clay, yellowish gray to 
gray in color. Below 30 inches a gray to drabbish gray clay loam occurs. This 
is plastic but not tight. 


Management.—Brown-Gray Silt Loam On Tight Clay, Terrace, has the 
same management requirements as the eorresponding upland type to which the 
reader is referred for suggestions, page 18. 


Brown-Gray Sandy Loam On Tight Clay (1568) 


Brown-Gray Sandy Loam On Tight Clay, Terrace, occurs as scattering areas 
in the Green river swamp, usually in connection with the sand dunes. It oc-. 
cupies 3.31 square miles, or .46 percent of the area of the county. Its topography 
is flat and its natural drainage is poor. Seepage waters from the sand dunes 
keep some of the areas well saturated. 

The A, horizon, which is 4 to 8 inches in depth, is a brown sandy loam with 
a gray cast, particularly after it dries following a rain. The A, horizon, which 
is about 10 inches in thickness, is a yellowish gray to gray sandy loam. The B 
horizon, which is 6 or 8 inches in thickness, is a gray, sandy, highly impervious 
clay. Below this depth yellowish gray sand occurs. 

Management.—Brown-Gray Sandy Loam On Tight Clay is strongly acid, 
requiring 3 to 4 tons of limestone an acre. Otherwise its management require- 
ments are the same as those for the corresponding upland type, suggestions for 
which are found on page 19. 


Dune Sand (1581) 


Dune Sand, Terrace, is widely distributed thruout the Green river swamp 
and Inlet swamp. The dunes vary from 2 or 3 feet to 50 or 60 feet in height. 
‘They cover all told, 7.45 square miles, or 1.03 percent of the area of the county. 
The topography varies from billowy to rolling. 

The A, horizon is a brownish yellow, loamy sand where there has been a 
little organie-matter accumulation. At a depth of 3 or 4 inches this changes 
into a yellow sand which extends to a considerable depth below 40 inches. 

Management.—The management of Dune Sand, Terrace, differs in no essen- 
tial from the management of Dune Sand, Upland. A discussion of the manage- 
ment of the latter type will be found on page 20. 
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Gray Sandy Loam (1562) 


Gray Sandy Loam occupies 173 acres in Lee county and is located in the 
northwest corner of Reynolds township, Township 39 North, Range 1 East. The 
area is so situated that it receives much seepage water. This fact probably ac- 
counts for the formation of this type. 

The A, horizon, which is about 6 inches in depth, is a brownish gray to yel- 
lowish gray sandy loam. The A, horizon, extending to a depth of about 14 
inches, is a yellowish gray to gray sandy loam. The B horizon is a compact, im- 
pervious, sandy clay loam subsoil, varying from yellowish gray to yellow in 
color. Below an average depth of 32 inches a yellow sand occurs which is usually 
water logged even during the periods of drouth. 

Management.—Gray Sandy Loam, Terrace, fortunately occupies a very small 
area in Lee county. Its management is the same as that required for Brown- 
Gray Silt Loam On Tight Clay, see page 19. 


LATE SWAMP AND BOTTOM-LAND SOILS 


In the group designated as Swamp and Bottom-Land Soils are included the 
bottom lands or flood plains along streams, the swamps, the poorly drained low- 
lands, and peats and mucks, whether on upland or terraces. Much of the soil 
: is of alluvial formation and is subject to overflow. 


Black Mixed Loam (1450) .. 


Black Mixed Loam occurs as low swampy areas along streams and the poorly 
drained depressions in the uplands and terraces. It occupies a total area of 
25.27 square miles. 

The A, horizon varies from 7 to 8 inches in depth. It is brown to black 
in color and varies in texture from sandy loam to silt loam. Below this depth 
the color becomes drabbish black or drab, with the proportion of drab becoming 
greater with increasing depth. Considerable variation occurs in the texture of 
both the subsurface and the subsoil. 

Management.—Black Mixed Loam is a productive soil when well drained ; 
however, drainage is so poor over much of the type that it is left in pasture and 
meadow. The chief difficulty in draining this land is in getting outlets. 


Mixed Loam (1454) 


Mixed Loam occurs as first bottom along Rock river, Green river, and sev- 
eral small streams in the county. It occupies 18.93 square miles, or 2.62 percent 
of the area of the county. This type cannot be adequately described because of 
its variations. It is mapped as Mixed Loam because it is made up of a mixture 
of several types which occur in areas too small to be mapped separately. 

_ The surface varies in color from brown to yellowish gray and in texture 
from a silt loam to a clay loam. The material below the 8- or 9-inch surface 
horizon also varies in texture, but usually has a yellowish gray color. 
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Management.—Mixed Loam is subject to overflow and the deposition of new 
material maintains a supply of the elements of plant food. Good farming is the 
only requirement in the management of this type. 


Deep Peat (1401) 


Deep Peat is found in scattering areas thruout the swamp and upland, total- 
ing 2.57 square miles. The largest area is located in Sections 1 and 12, Town- 
ship 37 North, Range 2 East. , 

The soil is a brown to black, well-decomposed peat to a depth of several 
feet, with the exception that near the borders of the areas a clay to sandy clay 
subsoil oceurs from 35 to 40 inches below the surface. 

Management.—The Deep Peat in Lee county is, for the most part, not suffi- 
ciently alkaline to injure crops. Drainage has been provided in most of the 
areas by means of open ditches. It is advisable to apply about 100 pounds per 
aere of one of the potash salts for corn. 


Medium Peat On Clay (1402) 


Medium Peat On Clay is found in a few small scattered areas thruout the 
county. The largest area is located in Wyoming township (Section 12, Town- 
-ship 37 North, Range 2 East). This area covers about 96 acres. It is fairly well 
drained and the depth to clay is fairly uniform over the area. The soil is about 
the same in texture and color as the Deep Peat with the exception that at 18 
to 20 inches in depth the drab clay subsoil occurs and extends to below the 40- 
inch depth. This type requires the same management as Deep Peat. 


RESIDUAL SOILS 


' Residual soils are formed from the residue left in place thru the weather- 
ing of the bed rock and the accumulation of organie matter. These soils are 
found along Rock river and its tributaries. A few isolated areas are found in 
the vicinity of Ashton and Lee Center. The residual soils are formed from 
both limestone and sandstone. 


Sand (083) 


Residual Sand occurs in the vicinity of Grand de Tour, where a fold in the 
underlying rock has occurred and caused the sandstone to outcrop. This fold 
is known as the LaSalle anticline. Thru weathering, the sandstone has disin- 
tegrated into a white sand which supports very little vegetative growth. No 
soil horizons have been developed. Often broken pieces of sandstone are found 
mixed with the sand. This formation is non-agricultural in value. Very little 
pasture is obtainable on it for grazing purposes. 


Sandstone Outcrop (099) 


Sandstone Outerop occurs along the Rock river bluffs, in the vicinity of 
Grand de Tour, where the river makes its picturesque bend. It is non-agri- 
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cultural, and the only value of the formation lies in its scenie beauty. The type 
occupies an area of 38 acres in the county. 


Stony Loam (098) 


Stony Loam occurs on the slopes of the eroded areas in the northern part 
of the county. Stones ranging up to 8 or 10 inches in diameter are numerous 
enough to interfere with cultivation. This type occupies only .15 square mile, 
or .02 percent of the county. It is of little agricultural value. 


Limestone Outcrop (099) 


Limestone Outerop is found in abundance along Rock river and its small 
tributaries. -Most of the outcrops occur as vertical exposures varying from 5 
or 6 feet to 60 or 70 feet in thickness. There are no shipping quarries in Lee 
county. There are, however, numerous quarry sites in the northwestern and 
north-central parts of the county. Many of these outcrops are suitable for de- 
velopment as a source of agricultural limestone. Information regarding posi- 
tion, character, and composition of these outcrops may be secured from the State 
Geological Survey, Urbana, or from the Agricultural Experiment Station. 


APPENDIX 


EXPLANATIONS FOR INTERPRETING THE SOIL SURVEY 
CLASSIFICATION OF SOILS 


In order to interpret the soil map intelligently, the reader must understand 
something of the method of soil classification upon which the survey is based. 
Without going far into details the following paragraphs are intended to furnish 
a brief explanation of the general plan of classification used. 

The soil type is the unit of classification. Each type has definite charac- 
teristics upon which its separation from other types is based. These character- 
istics are inherent in the strata, or ‘‘horizons,’’ which constitute the soil profile 
in all mature soils. Among them may be mentioned color, structure, texture, 
and chemical composition. Other items, such as native vegetation (whether 
timber or prairie), topography, and geological origin and formation, may assist 
in the differentiation of types, altho they are not fundamental to it. 

Since some of the terms used in designating the factors which are taken 
into account in establishing soil types are technical in nature, the following defi- 
nitions are introduced : 


Horizon. A layer or stratum of soil which differs discernibly from those adjacent in 
color, texture, structure, chemical composition, or a combination of these characteristics, is 
called an horizon. In describing a matured soil, three horizons designated as A, B, and C 
are usually considered. 

A designates the upper horizon and, as developed under the conditions of a humid, tem- 
perate climate, represents the layer of extraction or eluviation; that is to say, material in 
solution or in suspension has passed out of this zone thru the processes of weathering. 

B represents the layer of concentration or illuviation; that is, the layer developed as a 
result of the accumulation of material thru the downward movement of water from the A 
horizon. 

C designates the layer lying below the B horizon and in which the material has been less 
affected by the weathering processes. 

Frequently differences within these strata or zones are discernible, in which case they 
are subdivided and described under such designations as A, and A, B, and B, ete. 

Soil Profile. The soil section as a whole is spoken of as the soil profile. 

Depth and Thickness. The horizons or layers which make up the soil profile vary in 
depth and thickness. These variations are distinguishing features in the separation of soils 
into types. 

Physical Composition. The physical composition, sometimes referred to as ''texture,"" 
is a most important feature in characterizing a soil. The texture depends upon the rela- 
tive proportions of the following physical constituents: clay, silt, fine sand, sand, gravel, 
stones, and organic material. 

Structure. The term ‘‘structure’’ has reference to the aggregation of particles within 
the soil mass and carries such qualifying terms as-open, granular, compact, columnar, 
laminated. 

Organic-Matter Content. The organic matter of soil is derived largely from plant 
tissue and it exists in a more or less advanced stage of decomposition. Orfanic matter 
forms the predominating constituent in certain soils of swampy formation. 

Color. Color is determined to a large extent by the proportion of organic matter, but 
at the same time it is modified by the mineral constituents, especially by iron compounds. 

Reaction. The term ‘‘reaction’’ refers to the chemical state of the soil with respect 
to acid or alkaline condition. It also involves the idea of degree, as strongly acid or 
strongly alkaline. : 

Carbonate Content. The carbonate content has reference to the calcium carbonate 
(limestone) present, which in some cases may be associated with magnesium or other car- 
bonates. The depth at which carbonates are found may become a very important factor 
in determining the soil type. 

Topography. Topography has reference to the lay of the land, as level, rolling, hilly, ete. 
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Native Vegetation. The vegetation or plant growth before being disturbed by man, 
as prairie grasses and forest trees, is a feature frequently recognized in differentiating soil 


types. 

Geological Origin. Geological origin involves the idea of character of rock materials 
composing the soil as well as the method of formation of the soil material. 

Not infrequently areas are encountered in which type characters are not 
distinctly developed or in which they show considerable variation. When these 
variations are considered to have sufficient significance, type separations are 
made whenever the areas involved are sufficiently large. Because of the almost 
infinite variability occurring in soils, one of the exacting tasks of the soil sur- 
veyor is to determine the degree of variation which is allowable for any given 


type. 

Classifying Soil Types.—In the system of classification used, the types fall 
first into four ‘general groups based upon their geological relationships; namely, 
upland, terrace, swamp and bottom land, and residual. These groups may be 
subdivided into prairie soils and timber soils, altho as a matter of fact this sub- 
division is applied in the main only to the upland group. These terms are all 
explained in the foregoing part of this Report in connection with the description 
of the partieular soil types. 

Naming and Numbering Soil Types—In the Illinois soil survey a system 
of nomenclature is used which is intended to make the type name eonvey some 
idea of the nature of the soil. Thus the name ‘‘Yellow-Gray .Silt Loam"' ear- 
ries in itself a more or less definite deseription of the type. It should not be 
assumed, however, that this system of nomenclature makes it possible to devise 
type names which are adequately descriptive, because the profile of mature soils 
is usually made up of three or more horizons and it is impossible to describe each 
horizon in the type name. The color and texture of the surface soil are usually 
included in the type name and when material such as sand, gravel, or rock lies 
at a depth of less than 30 inches, the fact is indicated by the word ‘ * On," and when 
its depth exceeds 30 inches, by the word ‘‘Over’’; for example, Brown Silt Loam 
On Gravel, and Brown Silt Loam Over Gravel. 

As a further step in systematizing the listing of the soils of Illinois, recog- 
nition is given to the location of the types with respect to the geological areas 
in which they oceur. According to a geological survey made many years ago, 
the state has been divided: into seventeen areas with respect to geological forma- 
tion and, for the purposes of the soil survey, each of these areas has been assigned 
an index number. The names of the areas together with their general location 
and their corresponding index numbers are given in the following list. 


000 Residual, soils formed in place thru disintegration of rocks, and also rock outerop 

100 Unglaciated, including three areas, the largest being in the south end of the state 

200 Illinoisam moraines, including the moraines of the Illinoisan glaciations 

300 Lower Illinoisan glaciation, formerly considered as covering nearly the south third of the 
state : 

400 Middle Illinoisan glaciation, covering about a dozen counties in the west-central part 

' — of the state : 

500 Upper Illinoisan glaciation, covering about fourteen counties northwest of the middle 
Illinoisan glaciation 

600 Pre-Iowan glaciation, now believed to be part of the upper Illinoisan 

700 Iowan glaciation, lying in the central northern end of the state 
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800 Deep loess areas, including a zone a few miles wide along the Wabash, Illinois, and 
Mississippi rivers 
900 Early Wisconsin moraines, including the moraines of the early Wisconsin glaciation 
1000 Late Wisconsin moraines, including the moraines of the late Wisconsin glaciation 
1100 Early Wisconsin glaciation, covering the greater part of the northeast quarter of the 
state 
1200 Late Wisconsin glaciation, lying in the northeast corner of the state 
1300 Old river-bottom and swamp lands, formed by material derived from the Illinoisan or 
older glaciations 
1400 Late river-bottom and swamp lands, formed by material derived from the Wisconsin and 
Iowan glaciations 
1500 Terraces, bench or second bottom lands, and gravel outwash plains 
1600 Lacustrine deposits, formed by Lake Chicago, the enlarged Glacial Lake Michigan 


Further information regarding these geological areas is given in connection 
with the general map mentioned above and published in Bulletin 123 (1908). 

Another set of index numbers is assigned to the classes of soils as based 
upon physical composition. The following list contains the names of these classes 
with their corresponding index numbers. 


Index Number Limits Class Names 
O dO Os saige es saxea SNR 4a BRO s Hows WEIS EE Peats 

LU FEO Mie uendere » napa niin a OA E vane Peaty loams 
I8 to T4s sess peewee cose savas ra es saves s Macks 

4L M TC Clays 

20 to Bees wing ve eane ennes seated a swe ipress Clay ‘loams 

25 TO: AD). rrr Silt loams 

BO) CO Be ——— . Loams 

QU Ty (les uie ta ama + Vs TER E TORR 2326433 Sandy loams 
BO Fo! BD. ————— Sands 

90 to 94....... ee TT — Gravelly loams 
Bi BO) BL eue enceinte m n mmn xa ann xr dli A Gravels 

D TR Stony loams 
DD) V eines Anra K lasci n ami ul UE RUNS KS INTE HR Rock outerop 


As a convenient means of designating types and their location with respect 
to the geological areas of the state, each type is given a number made up of a 
combination of the index numbers explained above. This number indicates the 
type and the geological area in which it oceurs. The geological area is always 
indieated by the digits of the order of hundreds while the balance of the number 
designates the type. To illustrate: the number 1126 means Brown Silt Loam 
in the early Wisconsin glaciation, 434 means Yellow-Gray Silt Loam of the mid- 
dle Illinoisan glaciation. These numbers are especially useful in fedgunting 
very small areas on the map and as a check in reading the colors. 

A complete list of the soil types occurring in each county, along with their 
corresponding type numbers and the area covered by each type, will be found 
in the respective county soil reports in connection with the maps. 


SOIL SURVEY METHODS 


Mapping of Soil Types.—In conducting the soil survey, the county consti- 
tutes the unit of working area. The field work is done by parties of two to four 
men each. The field season extends from early in April to Thanksgiving. Dur- 
ing the winter months the men are engaged in preparing a copy of the soil map 
to be sent to the lithographer, a copy for the use of the county farm adviser until 
the printed map is available, and a third copy for use in the office in order to 
preserve the original official map in good condition. 
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An accurate base map for field use is necessary for soil mapping. These 
maps are prepared on a seale of one inch to the mile, the official data of the 
original or subsequent land survey being used as the basis in their construction. 
Each surveyor is provided with one of these base maps, which he earries with 
him in the field; and the soil type boundaries, together with the streams, roads, 
railroads, canals, town sites, and rock and gravel quarries are placed in their 
proper location upon the map while the mapper is on the area. With the rapid 
development of road improvement during the past few years, it is almost in- 
evitable that some recently established roads will not appear on the published 
soil map. Similarly, changes in other artificial features will occasionally oceur 
in the interim between the preparation of the map and its publication. The 
detail or minimum size of areas which are shown on the map varies somewhat, 
but in general a soil type if less than five acres in extent is not. shown. 

A soil auger is carried by each man with which he can examine the soil to 
a depth of 40 inches. An extension for making the auger 80 inches long is taken 
by each party, so that the deeper subsoil may be studied. Each man carries a 
compass to aid in keeping directions. Distances along roads are measured by 
a speedometer or other measuring device, while distances in the field away from 
the roads are measured by pacing. 

Sampling for Analysis—After all the soil types of a county have been 
located and mapped, samples representative of the different types are collected 
for chemical analysis. The samples for this purpose are usually taken in three 
depths; namely, 0 to 624 inches, 624 to 20 inches, and 20 to 40 inches, as explained 
in connection with the discussion of the analytical data beginning on page 7. 


PRINCIPLES OF SOIL FERTILITY 


Probably no agricultural fact is more generally known by farmers and land- 
owners than that soils differ in productive power. A fact of equal importance, 
not so generally recognized, is that they also differ in other characteristics such 
as response to fertilizer treatment and to management. 

The soil is a dynamic, ever-changing, exceedingly complex substance made 
up of organic and inorganic materials and teeming with life in the form of 
microorganisms. Because of these characteristics, the soil cannot be considered 
as a reservoir into which a given quantity of an element or elements of plant ` 
food ean be poured with the assurance that it will respond with a given inerease 
in erop yield. In a similar manner it cannot be expected to respond with per- 
fect uniformity to a given set of management standards. To be productive a soil 
must be in sueh eondition physieally with respect to strueture and moisture as 
to encourage root development; and in such condition chemically that injurious 
substances are not present in harmful amounts, that a sufficient supply of the 
elements of plant food become available or usable during the growing season, 
and that lime materials are present in sufficient abundance favorable for the 
growth of the higher plants and of the beneficial microorganisms. Good soil 
management under humid conditions involves the adoption of those tillage, crop- 
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ping, and fertilizer treatment methods which will result in profitable and per- 
manent crop production on the soil type concerned. 

The following paragraphs are intended to state in a brief way some of the 
principles of soil management and treatment which are fundamental to profitable 
and continued productivity. 


CROP REQUIREMENTS WITH RESPECT TO PLANT-FOOD MATERIALS 


Ten of the chemical elements are known to be essential for the growth of 
the higher plants. These are carbon, hydrogen, oxygen, nitrogen, phosphorus, 
sulfur, potassium, calcium, magnesium, and iron. Other elements are absorbed 
from the soil by growing plants, including manganese, silicon, sodium, aluminum, 

-ehlorin, and boron. It is probable that these latter elements are present in 
plants for the most part, not because they are required, but because they are 
dissolved in the soil water and the plant has no means of preventing their 
entrance. There is some evidence, however, which indicates that certain of these 
elements, notably manganese, silicon, and boron, may be either essential but 
required in only minute quantities, or very beneficial to plant growth under 
certain conditions, even tho not essential. Thus, for example, manganese has 
produced marked increases in crop yields on heavily limed soils. Sodium also 
has been found capable of partially replacing potassium in case of a shortage 
of the latter element. 

Table 5 shows the requirements of some of our most common field crops 
with respect to seven important plant-food elements furnished by the soil. The 
figures show the weight in pounds of the various elements contained in a bushel 
or in a ton, as the case may be. From these data the amount of an element re- 
moved from an acre of land by a crop of a given yield can easily be computed. 


TABLE 5.—Piant-Foop ELEMENTS IN Common FARM Crops! 


— Nitrogen Phos- Sulfur | Potas- | Magne- | Caleium | Iron 
Kind Amount phorus sium sium 
lbs. lbs. lbs. lbs. lbs. lbs. lbs. 

Wheat, grain...| 1 bu. 1.42 .24 .10 .26 .08 .02 .01 
Wheatstraw...| lton 10.00 1.60 2.80 18.00 1.60 3.80 .60 
Corn, grain....| 1 bu. 1.00 .17 .08 .19 .07 .01 .01 
Corn stover....| 1 ton 16.00 2.00 2.42 17.33 3.33 7.00 1.60 
Corn cobs..... 1 ton MAU]. aisan | wares ATS [aee || oem E manes 
Oats, grain..... 1 bu. .66 .1 .06 .16 .04 .02 .01 
Oats straw..... 1 ton 12.40 2.00 4.14 20.80 2.80 6.00 1.12 
Clover seed....| 1 bu. 1.75 4D 4 es. ^45 .25 AS d meea 
Clover hay....| lton | 40.00 5.00 38.28 | 30.00 7.75 29.25 1.00 
Soybean seed ..| 1bu. 3.22 .39 .27 1.26 .15 Dh | 2 
Soybean hay...} 1 ton 43.40 4.74 5.18 35.48 13.84 27.56 | peres 
Alfalfa hay....| 1 ton 52.08 | 4.76 5.96 16.64 8.00 99.20 | vrsac 


1These data are brought together from various sources. Some allowance must be made for the exactness of the 
figures because samples representing the same kind of crop or the same kind of material frequently exhibit consid- 
erable variation. 
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PLANT-FOOD SUPPLY 


Of the elements of plant food, three (earbon, oxygen, and hydrogen) are 
secured from air and water, and the others from the soil. Nitrogen, one of the 
elements obtained from the soil by all plants, may also be secured from the air 
by the elass of plants known as legumes, in ease the amount liberated from the , 
soil is insufficient; but even these plants, which include only the elovers, peas, 
beans, and vetches among our eommon agrieultural plants, are dependent upon 
the soil for the other six elements (phosphorus, potassium, magnesium, calcium, 
iron, and sulfur), and they also utilize the soil nitrogen so far as it becomes 
soluble and available during their period of growth. 

The vast difference with respect to the supply of these essential plant-food 
elements in different soils is well brought out in the data of the Illinois soil 
survey. For éxample, it has been found that the nitrogen in the surface 625 
inches, which represents the plowed stratum, varies in amount from 180 pounds 
per acre to more than 35,000 pounds. In like manner the phosphorus content 
varies from about 320 to 4,900 pounds, and the potassium ranges from 1,530 to 
about 58,000 pounds. Similar variations are found in all of the other essential 
plant-food elements of the soil. 

With these facts in mind it is easy to understand how a deficiency of one 
of these elements of plant food may become a limiting factor of crop production. 
When an element becomes so reduced in quantity as to become a limiting factor 
of production, then we must look for some outside souree of supply. Table 6 


TABLE 6.—PrANT-Foopn ELEMENTS IN MANURE, Roucu FEEDS, AND FERTILIZERS! 


Pounds of plant food per ton 


Material of material 
Nitrogen Phosphorus Potassium 
Fresh farm manure: ..........seeeeee nnn 10 2 8 
Corm sloy, vea à pre Vtde arare RR tam a 16 2 17 
Ont SÜTEW. «ceuessamctzueeieweeeemres manm en 12 2 21 
Wheat BU. nai risate n rh rt peers 10 2 18 
Clovas huy... versa enmen E dr LER VT E pus . 40 5 30 
Cw DOS, HAGE eserves eee urinario n m mmm name RE BEE 43 5 33 
JRL Bee eyes aa eec iter gon tained tenn aia 50 4 24 
Sweet ae (water-free basis)?..............0-:- 80 8 28 
Dried BING... nse sema ka here TRE MATHERS 2380 — | + sew Fo ws 
Sodium DEAE, enen r oema manida EITTEA Rows SEU aih e Do oes 
Ammonium sulfate. ......... llle 400 CIE TC Mom 
Raw bone egl 2... rcr ree ren wmene 80 JISU f = ames 
Steamed bone meal............... enne 20 25 — t ayare 
Raw rock phosphate.............eseeeeRI|O0 0 rm 250 |  ..... 
Acid phosphate............ reexcsdPsissewresres| E 195 | |. 
Potassium ehlorid...................... zasedi —— xem J seem 850 
Potassium sulfate. .......00 cece eee e ewe eeeeee| sasis |o caise 850 
HOUT Geis coatameucm’ Eee Henan aii WO ae 200 
Wood ashes? (unleached)...+.......-00.200e000-! e 10 100 


1See footnote to Table 5. 
2Young second-year growth ready to plow under as green manure. 
*Wood ashes also contain about 1,000 pounds of lime (calcium carbonate) per ton. 
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is presented for the purpose of furnishing information regarding the quantity 
of some of the more important plant-food elements contained in materials most 
commonly used as sources of supply. 


LIBERATION OF PLANT FOOD 


The chemical analysis of the soil gives the invoice of plant-food elements 
actually present in the soil strata sampled and analyzed, but the rate of libera- 
tion is governed by many factors, some of which may be controlled by the farmer, 
while others are largely beyond his control. Chief among the important con- 
trollable factors which influence the liberation of plant food are the choice of 
crops to be grown, the use of limestone, and the incorporation of organic matter. 
Tillage, especially plowing, also has a considerable effect in this connection. 


Feeding Power of Plants Different species of plants exhibit a very great 
diversity in their ability to obtain plant food directly from the insoluble minerals 
of the soil. As a class, the legumes—especially such biennial and perennial : 

- legumes as red clover, sweet clover, and alfalfa—are endowed with unusual 
power to assimilate from mineral sources such elements as calcium and phos- 
phorus, converting them into available forms for the crops that follow. For this 
reason it is especially advantageous to employ such legumes in connection with 
the application of limestone and rock phosphate. Thru their growth and subse- 
quent decay large quantities of the mineral elements are liberated for the benefit 
of the cereal crops which follow in the rotation. Moreover, as an effect of the 
deep-rooting habit of these legumes, mineral plant-food elements are brought up 
and rendered available from the vast reservoirs of the lower subsoil. 


-Effect of Limestone.—Limestone corrects the acidity of the soil and supplies 
calcium, thus encouraging the development not only of the nitrogen-gathering 
bacteria which live in the nodules on the roots of clover, cowpeas, and other — 
legumes, but also the nitrifying baeteria, whieh have power to transform the 
unavailable organic nitrogen into available nitrate nitrogen. At the same time, 
the products of this decomposition have power to dissolve the minerals contained 
in the soil, such as potassium and magnesium compounds. 


Organic Matter and Biological Action.—Organie matter may te supplied 
thru animal manures, consisting of the excreta of animals and usually accom- 
panied by more or less stable litter; and by plant manures, including green- 
manure crops and cover crops plowed under, and also crop residues such as stalks, 
straw, and chaff. The rate of decay of organic matter depends largely upon its 
age, condition, and origin, and it may be hastened by tillage. The chemical 
analysis shows correctly the total organie carbon, which constitutes, as a rule, 
but little more than half the organic matter; so that 20,000 pounds of organic 
carbon in the plowed soil of an acre corresponds to nearly 20 tons of organic 
matter. But this organic matter consists largely of the old organie residues that 
have accumulated during the past centuries because they were resistant to decay, 
and 2 tons of clover or cowpeas plowed under may have greater power to liberate 
plant-food materials than 20 tons of old, inactive organic matter. The history of 
the individual farm or field must be depended upon for information concerning 
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recent additions of active organic matter, whether in applications of farm 
manure, in legume crops, or in sods of old pastures. 

The condition of the organie matter of the soil is indicated to some extent. 
by the ratio of carbon to nitrogen. Fresh organic matter recently incorporated 
with the soil contains a very much higher proportion of carbon to nitrogen than 
do the old resistant organic residues of the soil. The proportion of carbon to 
nitrogen is higher in the surface soil than in the corresponding subsoil, and in 
general this ratio is wider in highly productive soils well charged with active 
organic matter than in very old, worn soils badly in need of active organic matter. 

The organic matter furnishes food for bacteria, and as it decays certain 
decomposition products are formed, including much carbonic acid, some nitrous 
acid, and various organic acids, and these acting upon the soil have the power to 
dissolve the ‘essential mineral plant foods, thus furnishing available phosphates, 
nitrates, and other salts of potassium, magnesium, calcium, ete., for the use of 
the growing crop. 

Effect of Tillage.—Tillage, or cultivation, also hastens the liberation of plant- 
food elements by permitting the air to enter the soil. It should be remembered, 
however, that tillage is wholly destructive, in that it adds nothing whatever to 
the soil, but always leaves it poorer, so far as plant-food materials are concerned. 
Tillage should be practiced so far as is necessary to prepare a suitable seed bed 
for root development and also for the purpose of killing weeds, but more than 
this is unnecessary and unprofitable; and it is much better actually to enrich 
the soil by proper applications of limestone, organic matter, and other fertilizing 
materials, and thus promote soil conditions favorable for vigorous plant growth, 
than to depend upon excessive cultivation to accomplish the same object at the 
expense of the soil. 


PERMANENT SOIL IMPROVEMENT 


According to the kind of soil involved, any comprehensive plan eontemplat- 
ing a permanent system of agriculture will need to take into account some of the 
following considerations. 


The Application of Limestone 


The Function of Limestone—In considering the application of limestone 
to land it should be understood that this material functions in several different 
ways, and that a beneficial result may therefore be attributable to quite diverse 
causes. Limestone provides ealeium, of which certain crops are strong feeders. 
It corrects acidity of the soil, thus making for some crops a much more favorable 
environment as well as establishing conditions absolutely required for some of 
the beneficial legume bacteria. It accelerates nitrification and nitrogen fixation. 
It promotes sanitation of the soil by inhibiting the growth of certain fungous 
diseases, such as corn-root rot. Experience indicates that it modifies either 
directly or indirectly the physical structure of fine-textured soils, frequently to 
their great improvement. Thus, working in one or more of these different ways, 
limestone often becomes the key to the improvement of worn lands. 
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How to Ascertain the Need for Limestone.—One of the most reliable indica- 
tions as to whether a soil needs limestone is the character of the growth of certain 
legumes, particularly sweet clover and alfalfa. These crops do not thrive in 
acid soils. Their successful growth, therefore, indicates the lack of sufficient 
acidity in the soil to be harmful. In ease of their failure to grow the soil should 
be tested for acidity as described below. A very valuable test for ascertaining 
the need of a soil for limestone is found in the potassium thiocyanate test for ' 
soil acidity. It is desirable to make the test for carbonates along with the acidity 
test. Limestone is calcium carbonate, while dolomite is the combined carbonates 
of calcium and magnesium. The natural occurrence of these carbonates in the 
soil is sufficient assurance that no limestone is needed, and the acidity test will 
be negative. On lands which have been treated with limestone, however, the 
surface soil may give a positive test for carbonates, owing to the presence of 
undeeomposed pieces of limestone, and at the same time a positive test for acidity 
may be secured. Such a result means either that insufficient’ limestone has been 
added to neutralize the acidity, or that it has not been in the soil long enough 
to entirely correct the acidity. In making these tests, it is desirable to examine 
samples of soil from different depths, since carbonates may be present, even in 
abundance, below a surface stratum that is acid. Following are the directions 
for making the tests: 


The Potassium Thiocyanate Test for Acidity. This test is made with a 4-percent solu- 
tion of potassium thiocyanate in aleohol—4 grams of potassium thiocyanate in 100 eubie 
centimeters of 95-percent alcohol When a small quantity of soil shaken up in a test tube 
with this solution gives a red color the soil is acid and limestone should be applied. If the 
solution remains colorless the soil is not acid. An excess of water interferes with the reac- 
tion. The sample when tested, therefore, should be at least as dry as when the soil is in 
good tillable condition. For a prompt reaction. the temperature of the soil and solution 
should be not lower than that of comfortable working conditions (60° to 75° Fahrenheit). 

The Hydrochloric Acid Test for Carbonates. Take a small representative sample of 
soil and pour upon it a few drops of hydrochloric (muriatic) acid, prepared by diluting the 
concentrated acid with an equal volume of water. The presence of limestone or some other 
carbonates will be shown by the appearance of gas bubbles within 2 or 3 minutes, producing 
foaming or effervescence. The absence of carbonates in a soil is not in itself evidence that 
the soil is acid or that limestone should be applied, but it indicates that the confirmatory 
potassium thiocyanate test should be carried out. 


Amounts to Apply.—Acid soils should be treated with limestone whenever 
such application is at all practicable. The initial application varies with the 
degree of acidity and will usually range from 2 to-6 tons an aere. The larger 
amounts will be needed on strongly acid soils, particularly on land being pre- 
pared for alfalfa. When sufficient limestone has been used to establish condi- 
tions favorable to the growth of legumes, no further applications are necessary 
until the acidity again develops to such an extent as to interfere with the best 
growth of these crops. This will ordinarily be at intervals of several years. In 
the ease of an inadequate supply of magnesium in the soil, the occasional use 
of magnesian (dolomitic) limestone would serve to correct this deficiency. 
Otherwise, so far as present knowledge indicates, either form of limestone— 


1 Since undenatured alcohol is difficult to obtain, some of the denatured alcohols have been 
tested for making this solution. Completely denatured alcohol made over U. S. Formulas No. 
1 and No. 4, have been found satisfactory. Some commercial firms are also offering other 
preparations which are satisfactory. 
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high-ealeium or magnesian— will be equally effective, depending upon the purity 
and fineness of the respective stones. 

Fineness of Material.—The fineness to which limestone is ground is an im- 
portant consideration in its use for soil improvement. Experiments indicate that 
a eonsiderable range in this regard is permissible. Very fine grinding insures 
ready solubility, and thus promptness in action; but the finer the grinding the 
greater is the expense involved. A grinding, therefore, that furnishes not too 
large a proportion of eoarser particles along with the finer, similar to that of the 
by-product material on the market, is to be reeommended. Altho the exact pro- 
portions of eoarse and fine material eannot be preseribed, it may be said that 
a limestone crushed so that the coarsest fragments will pass thru a screen of 4 to 10 
meshes to the inch is satisfactory if the total product is used. 


. 


The Nitrogen Problem 


Nitrogen presents the greatest practical soil problem in American agrieul- 
ture. Four important reasons for this are: its increasing deficiency in most 
soils; its eost when purchased on the open market; its removal in large amounts 
by erops; and its loss from soils thru leaching. Nitrogen usually eosts from 
four to five times as much per pound as phosphorus. A 100-bushel erop of corn 
requires 150 pounds of nitrogen for its growth, but only 23 pounds of phosphorus. 
The loss of nitrogen from soils may vary from a few pounds to over one hundred 
pounds per aere, depending upon the treatment of the soil, the distribution of 
rainfall, and the proteetion afforded by growing crops. 

An inexhaustible supply of nitrogen is present in the air. Above each aere 
of the earth's surface there are about sixty-nine million pounds of atmospherie 
nitrogen. The nitrogen above one square mile weighs twenty million tons, an 
amount sufficient to supply the entire world for four or five decades. This large 
supply of nitrogen in the air is the one to whieh the world must eventually turn. 

There are two methods of eolleeting the inert nitrogen gas of the air and 
combining it into compounds that will furnish products for plant growth. These 
are the chemical and the biological fixation of the atmospheric nitrogen. Farmers 
have at their command one of these methods. By growing inoeulated legumes, 
nitrogen may be obtained from the air, and by plowing under more than the 
roots of these legumes, nitrogen may be added to the soil. 

Inasmuch as legumes are worth growing for purposes other than the fixation 
of atmospherie nitrogen, a considerable portion of the nitrogen thus gained 
may be considered a by-product. Because of that fact, it is questionable whether 
the chemical fixation of nitrogen will ever be able to replace the simple method 
of obtaining atmospherie nitrogen by growing inoculated legumes in the pro- 
duetion of our great grain and forage erops. 

It may well be kept in mind that the following amounts of nitrogen are 
required for the produee named: ; 


1 bushel of oats (grain and straw) requires 1 pound of nitrogen. 

I bushel of corn (grain and stalks) requires 1144 pounds of nitrogen. 
1 bushel of wheat (grain and straw) requires 2 pounds of nitrogen. 
1 ton of timothy contains 24 pounds of nitrogen. à 
1 ton of clover contains 40 pounds of nitrogen. 
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1 ton of cowpea hay contains 43 pounds of nitrogen. 

1 ton of alfalfa contains 50 pounds of nitrogen. 

1 ton of average manure contains 10 pounds of nitrogen. 

1 ton of young sweet clover, at about the stage of growth when it is plowed under as 

green manure, contains, on water-free basis, 80 pounds of nitrogen. 

The roots of clover contain about half as much nitrogen as the tops, and the 
roots of cowpeas contain about one-tenth as much as the tops. Soils of mod- 
erate productive power will furnish as much nitrogen to clover (and two or three 
times as much to cowpeas) as will be left in the roots and stubble. In grain 
erops, such as wheat, corn, and oats, about two-thirds of the nitrogen is con- 
tained in the grain and one-third in the straw or stalks. 


The Phosphorus Problem 


The element phosphorus is an indispensable constituent of every living cell. 
It is intimately connected with the life processes of both plants and animals, the ` 
nuclear material of the cells being especially rich in this element. 

The phosphorus content of the soil is dependent upon the origin of the soil. 
The removal of phosphorus by continuous cropping slowly reduces the amount 
of this element in the soil available for crop use, unless its addition is provided 
for by natural means, such as overflow, or by agricultural practices, such as the 
addition of phosphatic fertilizers and rotations in which deep-rooting, leguminous 
crops are frequently grown. 

It should be borne in mind in connection with the application of phosphate, 
or of any other fertilizing material, to the soil, that no benefit ean result until 
the need for it has become a limiting factor in plant growth. For examiple, if 
. there is already present in the soil sufficient available phosphorus to produce a 
forty-bushel crop, and the nitrogen supply or the moisture supply is sufficient 
for only forty bushels, or less, then extra phosphorus added to the soil cannot 
inerease the yield beyond this forty-bushel limit. 

There are several different materials containing phosphorus which are 
applied to land as fertilizer. The more important of these are bone meal, acid 
phosphate, natural raw rock phosphate, and basic slag. Obviously that carrier 
of phosphorus which gives the most economical returns, as considered from all 
standpoints, is the most suitable one to use. Altho this matter has been the 
subject of much discussion and investigation the question still remains unsettled. 
Probably there is no single carrier of phosphorus that will prove to be the most 
economical one to use under all cireumstances because so much depends upon 
soil conditions, crops grown, length of haul, and market conditions. 

Bone meal, prepared from the bones of animals, appears on the market in 
two different forms, raw and steamed. Raw bone meal contains, besides the 
phosphorus, a considerable percentage of nitrogen which adds a useless expense 
if the material is purchased only for the sake of the phosphorus. As a source of 
phosphorus, steamed bone meal is preferable to raw bone meal. Steamed bone 
meal is prepared by extracting most of the nitrogenous and fatty matter from 
the bones, thus producing a more nearly pure form of calcium phosphate con- 
taining about 10 to 12 percent of the element phosphorus. 
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Acid phosphate is produced by treating rock phosphate with sulfurie acid. 
The two are mixed in about equal amounts; the product therefore contains 
about one-half as much phosphorus as the rock phosphate itself. Besides phos- 
phorus, acid phosphate also contains sulfur, which is likewise an element of 
plant food. The phosphorus in acid phosphate is more readily available for 
absorption by plants than that of raw rock phosphate. Acid phosphate of good 
quality should contain 6 percent or more of the element phosphorus. 

Rock phosphate, sometimes called floats, is a mineral substance found in 
vast deposits in certain regions. The phosphorus in this mineral exists chem- 
ically as tri-ealeium phosphate, and a good grade of the rock should contain 
121% percent, or more, of the element phosphorus. The rock should be ground 
to a powder, fine enough to pass thru a 100-mesh sieve, or even finer. 

The relative cheapness of raw rock phosphate, as compared with the treated 
or acidulated material, makes it possible to apply for equal money expenditure 
considerably more phosphorus per aere in this form than in the form of acid 
phosphate, the ratio being, under the market conditions of the past several years, 
about 4 to 1. That is to say, under these market conditions, a dollar will pur- 
chase about four times as much of the element phosphorus in the form of rock 
phosphate as in the form of acid phosphate, which is an important consideration 
if one is interested in building up a phosphorus reserve in the soil. As explained 
above, more very carefully conducted comparisons on various soil types under 
various cropping systems are needed before definite statements can be given as 
to which form of phosphate is most economical to use under any given set of 
eoriditions. 

Basic slag, known also as Thomas phosphate, is another earrier of phos- . 
phorus that might be mentioned because of its eonsiderable usage in Europe 
and eastern United States. Basie slag phosphate is a by-produet in the manu- 
facture of steel. It contains a considerable proportion of basic material and 
therefore it tends to influence the soil reaction. 

Roek phosphate may be applied at any time during a rotation, but it is 
applied to the best advantage either preceding a crop of clover, which plant 
seems to possess an unusual power for assimilating the phosphorus from raw 
phosphate, or else at a time when it can be plowed under with some form of 
organie matter such as animal manure or green manure, the decay of which 
serves to liberate the phosphorus from its insoluble condition in the rock. It is 
important that the finely ground rock phosphate be intimately mixed with the 
organie material as it is plowed under. 

' In using acid phosphate or bone meal in a cropping system which includes 
wheat, it is a common practice to apply the material in the preparation of the 
wheat ground. It may be advantageous, however, to divide the total amount 
to be used and apply a portion to the other crops of the rotation, particularly 
to corn and to clover. 


The Potassium Problem 


Our most common soils, which are silt loams and clay loams, are well stocked 
with potassium, altho it exists largely in a slowly soluble form. Such soils as 
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sands and peats, however, are likely to be low in this element. On such soils 
this deficiency may be remedied by the application of some potassium salt, such 
as potassium sulfate, potassium chlorid, kainit, or other potassium eompound, 
and in many instanees this is done at great profit. 

From all the faets at hand it seems, so far as our great areas of eommon 
soils are concerned, that, with a few exceptions, the potassium problem is not 
one of addition but of liberation. The Rothamsted records, whieh represent the 
oldest soil experiment fields in the world, show that for many years other soluble 
salts have had practically the same power as potassium salts to increase crop 
yields in the absence of sufficient decaying organic matter. Whether this action 
relates to supplying or liberating potassium for its own sake, or to the power 
of the soluble salt to inerease the availability of phosphorus or other elements, 
is not known, but where much potassium is removed, as in the entire erops at 
Rothamsted, with no return of organic residues, probably the soluble salt func- . 
tions in both ways. 

Further evidence on this matter is furnished by the Illinois experiment field 
at Fairfield, where potassium sulfate has been compared with kainit both with 
and without the addition of organie matter in the form of stable manure. Both 
sulfate and kainit produced a substantial inerease in the yield of eorn, but the 
cheaper salt—kainit—was just as effective as the potassium sulfate, and returned 
some financial profit. Manure alone gave an increase similar to that produced 
by the potassium salts, but the salts added to the manure gave very little increase 
over that produced by the manure alone. This is explained in part, perhaps, by 
the fact that the potassium removed in the crops is mostly returned in manure 
properly cared for, and perhaps in larger part by the fact that decaying organic 
matter helps to liberate and hold in solution other plant-food elements, especially 
phosphorus. 

In laboratory experiments at the Illinois Experiment Station, it has been 
shown that potassium salts and most other soluble salts increase the solubility of 
the phosphorus in soil and in rock phosphate; also that the addition of glucose 
with rock phosphate in pot-culture experiments increases the availability of the 
phosphorus, as measured by plant growth, altho the glucose consists only of car- 
bon, hydrogen, and oxygen, and thus contains no limiting element of plant food. 

In eonsidering the eonservation of potassium on the farm it should be re- 
membered that in average livestoek farming the animals destroy two-thirds of 
the organie matter and retain one-fourth of the nitrogen and phosphorus from 
the food they eonsume, but that they retain less than one-tenth of the potassium ; 
so that the aetual loss of potassium in the produets sold from the farm, either 
in grain farming or in livestock farming, is negligible on land containing 25,000 
pounds or more of potassium in the surface 624 inches. 


The Calcium and Magnesium Problem 


When measured by crop removals of the plant-food elements, calcium is 
often more limited in Illinois soils than is potassium, while magnesium may be 
occasionally. In the case of calcium, however, the deficiency is likely to develop 
more rapidly and become much more marked because this element is leached 


44 Som Report No. 37: APPENDIX 


out of the soil in drainage water to a far greater extent than is either magnesium 
or potassium. $ 

The annual loss of limestone from the soil depends, of course, upon a num- 
ber of factors aside from those which have to do with elimatie conditions. 
Among these factors may be mentioned the character of the soil, the kind of 
limestone, its condition of fineness, the amount present, and the sort of farming 
practiced. Because of this variation in the loss of lime materials from the soil, 
it is impossible to prescribe a fixed practice in their renewal that will apply uni- 
versally. The tests for acidity and carbonates described above, together with the 
behavior of ‘such lime-loving legumes as alfalfa and sweet clover, will serve as 
general indicators for the frequency of applying limestone and the amount to 
use on a given field. 

Limestone has a direct value on some soils for the plant food which it 
- supplies, in addition to its value in correcting soil acidity and in improving the 
physical condition of the soil. Ordinary limestone (abundant in the southern 
and western parts of Illinois) contains nearly 800 pounds of calcium per ton; 
while a good grade of dolomitic limestone (the more common limestone of north- 
ern Illinois) contains about 400 pounds of calcium and 300 pounds of magnesium 
per ton. Both of these elements are furnished in readily available form in 
ground dolomitic limestone. 


The Sulfur Question 


In considering the relation of sulfur in a permanent system of soil fertility 
it is important to understand something of the eyele of transformations that this 
element undergoes in nature. Briefly stated this is as follows: 

Sulfur exists in the soil in both organie and inorganie forms, the former 
being gradually converted to the latter form thru bacterial action. In this 
inorganie form sulfur is taken up by plants which in their physiologieal pro- 
cesses change it once more into an organic form as a constituent of protein. 
When these plant proteins are consumed by animals, the sulfur becomes a part 
of the animal protein. When these plant and animal proteins are decomposed, 
either thru bacterial action, or thru combustion, as in the burning of coal, the 
sulfur passes into the atmosphere or into the soil solution in the form of sulfur 
dioxid gas. This gas unites with oxygen and water to form sulfuric acid, which 
is readily washed back into the soil by the rain, thus completing the cycle, from 
soil—to plants and animals—to air—to soil. 

In this way sulfur becomes largely a self- -renewing element of the soil, altho 
there is a considerable loss from the soil by leaching. Observations taken at the 
Illinois Agricultural Experiment Station show that 40 pounds of sulfur per 
aere are brought into the soil thru the annual rainfall. With a fair stock of 
sulfur, such as exists in our common types of soil, and with an annual return, 
- which of itself would more than suffice for the needs of maximum crops, the 
maintenance of an adequate sulfur supply presents little reason at present for 
serious concern. There are regions, however, where the natural stock of sulfur 
in the soil is not nearly so high and where the amount returned thru rainfall is 
small. Under such circumstances sulfur soon becomes a limiting element of 
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crop production, and it will be necessary sooner or later to introduce this sub- 
stance from some outside source. Investigation is now under way to determine 
to what extent this situation may apply under Illinois conditions. 


Physical Improvement of Soils 


In the management of most soil types, one very important matter, aside from 
proper fertilization, tillage, and drainage, is to keep the soil in good physical 
condition, or good tilth. The constituent most important for this purpose is 
organie matter. Organic matter in producing good tilth helps to control wash- 
ing of soil on rolling land, raises the temperature of drained soil, increases the 
moisture-holding capacity of the soil, slightly retards capillary rise and conse- 
quently loss of moisture by surface evaporation, and helps to overcome the 
tendency of some soils to run together badly. 

The physical effect of organic matter is to produce a granulation or mellow- 
ness, by cementing the fine soil particles into crumbs or grains about. as large as 
grains of sand, which produces a condition very favorable for tillage, percolation 
of rainfall, and the development of plant roots. 

Organic matter is undergoing destruction during a large part of the year 
and the nitrates produced in its decomposition are used for plant growth. Altho 
this decomposition is necessary, it nevertheless reduces the amount of organic 
matter, and provision must therefore be made for maintaining the supply. The 
practical way to do this is to turn under the farm manure, straw, .cornstalks, 
weeds, and all or part of the legumes produced on the farm. The amount of 
legumes needed depends upon the character of the soil. There are farms, espe- 
cially grain farms, in nearly every community where all legumes could be turned 
under for several-years to good advantage. F 

Manure should be spread upon the land as soon as possible after it is pro- 
duced, for if it is allowed to lie in the barnyard several months as is so often 
the case, from one-third to two-thirds of the organie matter will be lost. 

Straw and cornstalks should be turned under, and not burned. There is 
considerable evidence indicating that on some soils undecomposed straw applied 
in excessive amount may be detrimental. Probably the best practice is to apply 
the straw as a constituent of well-rotted stable manure. Perhaps no form of 
organic matter acts more beneficially in producing good tilth than cornstalks. It 
is true, they decay rather slowly, but it is also true that their durability in the 
soil is exactly what is needed in the production of good tilth. Furthermore, 
the nitrogen in a ton of cornstalks is one and one-half times that of a ton of 
manure, and a ton of dry cornstalks incorporated in the soil will ultimately 
furnish as much humus as four tons of average farm manure. When burned, 
however, both the humus-making material and the nitrogen.are lost to the soil. 

It is a common practice in the corn belt to pasture the cornstalks during 
the winter and often rather late in the spring after the frost is out of the ground. 
This trampling by stock sometimes puts the soil in bad condition for working. 
It becomes partially puddled and will be cloddy as a result. If tramped too 
late in the spring, the natural agencies of freezing and thawing and wetting 
and drying, with the aid of ordinary tillage, fail to produce good tilth before 
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the crop is planted. Whether the crop be corn or oats, it necessarily suffers and 
if the season is dry, much damage may be done. If the field is put in corn, a 
poor stand is likely to result, and if put in oats, the soil is so compact as to be 
unfavorable for their growth. Sometimes the soil is worked when too wet. This 
also produces a partial puddling which is unfavorable to physical, chemical, and 
biological processes. The effect becomes worse if cropping has reduced the 
organic matter below the amount necessary to maintain good tilth. . 


Systems of Crop Rotations 


In a program of permanent soil improvement one should adopt at the outset 
a good rotation of crops, including, for the reasons discussed above, a liberal 
use of legumes. No one can say in advance for every particular case what will 
prove to be the best rotation of crops, because of variation in farms and farmers 
and in prices for produce. As a general principle the shorter rotations, with 
the frequent introduction of leguminous crops, are the better adapted for build- 
ing up poor soils. 

Following are a few suggested rotations which may serve as models or out- 
lines to be modified according to special circumstances. 


Six-Year Rotations 


First year —Corn 

Second year —Corn : 

Third year —Wheat or oats (with clover, or clover and grass) 
Fourth year —Clover, or elover and grass 

Fifth year  —Wheat (with clover), or grass and clover 

Siath year —Clover, or clover and grass 


Of course there should be as many fields as there are years in the rotation. 
In grain farming, with small grain grown the third and fifth years, most of the 
unsalable products should be returned to the soil, and the clover may be clipped 
and left on the land or returned after threshing out the seed (only the clover 
seed being sold the fourth and sixth years); or, in livestock farming, the field 
may be used three years for timothy and clover pasture and meadow if desired. 
The system may be reduced to a five-year rotation by cutting out either the sec- 
ond or the sixth year, and to a four-year system by omitting the fifth and sixth 
years, as indicated below. ' 


Five-Year Rotations 


First year —Corn 

Second year —Wheat or oats (with clover, or clover and grass) 
Third year —Clover, or clover and grass 

Fourth year —Wheat (with clover), or clover and grass 

Fifth year —Clover, or clover and grass 


First year —Corn 

Second year —Corn 

Third year —Wheat or oats (with clover, or clover and grass) 
Fourth year —Olover, or clover and grass 

Fifth year —Wheat (with clover) 


First year —Corn 

Second year —Cowpeas or soybeans 
Third year Wheat (with clover) 
Fourth year —Clover 

Fifth year —Wheat (with clover) 


LEE COUNTY 47 


The last rotation mentioned above allows legumes to be grown four times. 
Alfalfa may be grown on a sixth field for five or six years in the combination 
rotation, alternating between two fields every five years, or rotating over all the 
fields if moved every six years. : 


Four-Year Rotations 


First year —Corn First year —Corn 

Second year —Wheat or oats (with clover) Second year —Corn 

Third year —Clover Third year —Wheat or oats (with clover) 
Fourth year —Wheat (with clover) Fourth year —Clover 

First year —Corn First year .—Wheat (with clover) 
Second year —Cowpeas or soybeans Second year —Clover 

Third year —Wheat (with clover) Third year —Corn 

Fourth year —Clover Fourth year —Oats (with clover) 


Alfalfa may be grown on a fifth field for four or eight years, which is to be 
alternated with one of the four; or the alfalfa may be moved every five years, 
and thus rotated over all five fields every twenty-five years. 


Three-Year Rotations 


First year  —Corn First year —Wheat or oats (with clover) 
Second year —Oats or wheat (with clover) Second year —Corn 
Third year —Clover Third year —Cowpeas or soybeans 


By allowing the clover, in the last rotation mentioned, to grow in the spring 
before preparing the land for corn, we have provided a system in which legumes ` 
grow on every aere every year. This is likewise true of the following suggested 
two-year system: i 

Two-Year Rotations 
First year —Oats or wheat (with sweet clover) 
Second year —Corn 

Altho in this two-year rotation either oats or wheat is suggested, as a matter 
of fact, by dividing the land devoted to small grain, both of these crops ean be 
grown simultaneously, thus providing a three-crop system in a two-year cycle. 

It should be understood that in all of the above suggested cropping systems 
it may be desirable in some cases to substitute rye for the wheat or oats. Or, in 
some cases, it may become desirable to divide the acreage of small grain and 
grow in the same year more than one kind. In all of these proposed rotations 
the word clover is used in a general sense to designate either red clover, alsike 
clover, or sweet clover. The value of sweet clover, especially as a green manure 
for building up depleted soils, as well as a pasture and hay-erop, is becoming 
thoroly established, and its importanee in a erop-rotation program may well 
be emphasized. 


SUPPLEMENT: EXPERIMENT FIELD DATA 


(Results from Experiment Fields on Soil Types Similar to those Occurring in 
Lee County) 


The University of Illinois has operated altogether about fifty soil experi- 
ment fields in different sections of the state and on various types of soil. Altho 
some of these fields have been diseontinued, the large majority are still in 
operation. It is the present purpose to report the results from certain of these 
fields located on types of soil described in the accompanying soil report. 

A few general explanations at this point, which apply to all the fields, will 
relieve the necessity of numerous repetitions in the following pages. 


Size and Arrangement of Fields 


The soil experiment fields vary in size from less than two acres up to 40 
aeres or more. "They are laid off into series of plots, the plots commonly being 
either one-fifth or one-tenth aere in area. Each series is occupied by one kind 
of erop. Usually there are several series so that a crop rotation can be carried 
on with every erop represented every year. 


Farming Systems 


On many of the fields the treatment provides for two distinet systems of 
farming, livestoek farming and grain farming. 

In ihe livestock system stable manure is used to furnished organie matter 
and nitrogen. The amount applied to a plot is based upon the amount that can 
be produeed from erops raised on that plot. l 

In the grain system no animal manure is used. The organie matter and 
nitrogen are applied in the form of plant manures, including the plant residues 
produced, such as cornstalks, straw from wheat, oats, clover, etc., along with 
leguminous catch crops plowed under. It was the plan in this latter system to 
remove from the land, in the main, only the grain and seed produced, except in 
the case of alfalfa, that crop being harvested for hay the same as in the livestock 
system. Some modifications have been introduced in recent years. 


Crop Rotations 


pe which are of interest in the respective localities are grown in definite 
rotations. The most common rotation used is wheat, corn, oats, and clover; 
and often these crops are accompanied by alfalfa growing on a fifth series. In 
the grain system a legume catch crop, usually sweet clover, is included, which 
is seeded on the young wheat in the spring and plowed under in the fall or in 
the following spring in preparation for corn. If the red clover crop fails, soy- 
beans are substituted. k 

Soil Treatment l 

The treatment applied to the plots has, for the most part, been standard- 
ized according to a rather definite system, altho deviations from this system 
occur now and then, particularly in the older fields. l 
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Following is a brief explanation of this standard system of treatment. 

Animal Manures.—Animal manues, consisting of excreta from animals, 
with stable litter, are spread upon the respective plots in amounts proportionate 
to previous crop yields, the applications being made in the preparation for corn. 

Plant Manures.—Crop residues produced on the land, such as stalks, straw, 
and chaff, are returned to the soil, and in addition a green-manure crop of sweet 
clover is seeded in small grain to be plowed under in preparation for corn. (On 
plots where limestone is lacking the sweet clover seldom survives.) This practice 
is designated as the residues system. 

Mineral Manures.—The yearly acre-rates of application have been: for 
limestone, 1,000 pounds; for raw rock phosphate, 500 pounds; and for potas- 
sium, usually 200 pounds of kainit. When kainit was not available, owing to 
conditions brought on by the World war, potassium carbonate was used. The 
initial application of limestone has usually been 4 tons per acre. - 


Explanation of Symbols Used 


0 = Untreated land or check plots 

M = Manure (animal) 

R = Residues (from crops, and includes legumes used as green manure) 

L = Limestone 

P = Phosphorus, in the form of rock phosphate unless otherwise designated 
(aP — acid phosphate, bP — bonemeal, rP = rock phosphate, sP —slag 
phosphate) 

K — Potassium (usually in the form of kainit) 
— Nitrogen (usually in the form eontained in dried blood) 

Le — Legume used as green manure 


Cv — Cover erop 

() — Parentheses enelosing figures, signifying tons of hay, as distinguished from 
bushels of seed 

| = Heavy vertical rule, indicating the beginning of complete treatment 

|| — Double vertical rule, indicating a radical change in the cropping system 


In discussions of this sort of data, financial profits or losses based upon 
assigned market values are frequently considered. However, in view of the 
erratic fluctuations in market values—especially in the past few years—it seems 
futile to attempt to set any prices for this purpose that are at all satisfactory. 
The yields are therefore presented with the thought that with these figures at 
hand the financial returns from a given practice can readily be computed upon 
the basis of any set of market values that the reader may choose to apply. 


THE DIXON FIELD 


A University soil experiment field located in Lee county has been in opera- 
tion for the past 16 years.. This field lies about two miles west of Dixon on land 
characteristic of the region. While the soil is mainly Brown Silt Loam, a de- 
tailed examination has revealed the presence of three other distinguishable types 
designated as Brown Silt Loam On Clay, Light Brown Silt Loam, and Brown 
Silt Loam, deep phase, which are scattered in spots over the field, as shown in 
the accompanying diagram (Fig. 2). There are also charted on this diagram 


50 Soir REPORT No. 37: SUPPLEMENT 


01 /| 5021 | 50; 101 | | 102 | | 103 | | 10: 10547 10. Lor u 


+44 -H-H —-L di 
| 
Lue MIX Lime o | R RLP 
i2 $ 
661] |dog| 1503] 6 api} |aba}\203 205206] |207| |208] 209| RIO} à 
| UA ULI A AE A4 5 4-415 
7 
| 
Á RBs d axe h Pisas 
EAE NOR NN | 
ee | ial bead b K 
. Rie cI hearen ey 
AE AE. ae 1 ere 
Be iddaa A T | FNIT Y 
MEPE MLP! R [ŅRL | PREP] REP 
701 foa. E 
ust Ps > T 
Teeth Sae —- q——————-— a 
i g b 2 
rn 
1 
| 
1 
poH 
T 
i 


RA 
od 


bcr 
HOA 


[ Jem Silt Loain, 
Muscatine silt loam 
= Light Brown Silt Loam 
Tama silt loam 

Deep Dark Brown Silt Loam 
! Bremer silt loam 
x "el 
e222 Brown Silt Loam On CI Sante 
: [eei Pinar ee uii Sai Feet 


Contour interval-1 foot 


Fie. 2.--DtAGRAM OF THE DIXON Som EXPERIMENT FIELD 


This diagram shows the arrangement of plots, the soil treatments applied, the 
loeation of the different soil types, and by means of contour lines, the natural 
drainage of this field. 


the arrangement of plots with their respective treatments, and the topography 
of the land as represented by contour lines. As these lines indicate, the land 


is rolling, with rather steep slopes in the northern portion of the field. A thoro 
system of tiling has been installed and the drainage is good. 
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The field, which includes about 21 acres, is laid out into two general systems 
of plots, each system being made up of four series. 


The 100, 200, 300, and 400 Series 


The four series of plots designated as the 100, 200, 300, and 400 series are 
each made up of 10 fifth-acre plots under the different soil treatments indicated 
in the accompanying tables and diagram. A rotation system of wheat, corn, 
oats, and clover has been practiced. The crops were managed practically as 
described for the general plan on page 49 until 1921, when for a period of four 
years both the first and second crops of clover were removed as hay. At this 
time the practice of returning the oat straw to the land was discontinued and the 
following year the return of the wheat straw was likewise discontinued. In 1922 
the applications of limestone were indefinitely suspended, the plots having re- 
ceived a total of 715 to 9 tons an aere on the different series. In 1923 the phos- 
phate applications were evened up to 4 tons an aere, and no more will be applied 
for an indefinite period. 

Since the Dixon field is located in Lee county, a complete record of the 
yields of all crops grown is included in this Report. The results for the series 
under discussion are given in Table 7. These results are summarized in Table 8 
to show the average annual yields for the different kinds of erops, including the 
years since the complete soil treatment on the respective plots has been in effect. 

In looking over these results, one may observe first the extremely beneficial 
effect of farm manure. The crop increase due to manure used alone amounts 
to nearly 20 bushels an acre for corn, about 12 bushels for oats, almost 7 bushels 
for wheat, over two-thirds of a ton for clover, and one-third of a ton for soy- 
bean hay. : 

Organic manure furnished by residues has likewise proved consistently bene- 
ficial, altho not in the same degree as stable manure. 


Me E eke i ! 277 4 LIMESTONE 
NO TREATMENT : i LA > PHOSPHOROUS 


Fic. 3.— WHEAT ON THE DIXON FIELD 


Under the treatment shown at the right the eleven-year average yield of wheat has been 
32.9 bushels an acre, while the corresponding check plot has produced 21.7 bushels. 


TABLE 7.—DIXON FIELD, Serres 100, 200, 300, 400 
Annual Crop Yields, 1910-1926—Bushels or (tons) per acre 


m 


Plot |Soil treatment| 1910 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 
No. applied Barley! | Corn? Oats’ | Clover* | Wheat? | Corn Oats |Soybeans| Barley? | Corn Oats Clover | Wheat Corn Oats Clover | Wheat 
TOL EIL 2 een 20.5 56.4 35.2 (3.14) 24.8 5.6 72.0 (1.62) 43.3 35.9 42.8 (1.11) 20.0 40.6 42.2 (2.29) 38.0 
102 | Meses 20.8 62.8 39.8 (3.32) 25.3 32.9 70.8 (1.82) 46.4 50.0 64.2 (1.59) 28.5 56.0 57.2 (2.34) 41.7 
108 P Mhl è s canis 24.4 60.5 47.2 (3.47) 26.6 38.1 79.2 (2.25) 55.2 60.7 76.2 (1.88) 33.3 63.8 67.2 (2.25) 45.8 
104 | MUP yu. conse 24.7 64.7 42.2 (3.56) 33.5 41.7 81.6 (2.40) 58.3 70.6 86.6 (1.89) 38.2 62.0 71.6 (2.30) 48.2 
108 |! Dacceceis « v ene 26.8 64.3 47.8 1.00 32.8 18.5 76.6 10.8 49.5 44.8 52.3 (1.11) 26.8 42.0 45.9 (2.10) 32.0 
100 | EL arana peaos 24.9 65.9 50.0 1.25 37.7 24.4 78.8 9.1 53.8 42.5 66.9 (1.65) 26.0 53.6 60.3 (1.02) 40.3 
107 | Rls os aguesa 24.4 67.5 49.5 1.00 34.2 29.0 81.2 10.8 54.5 66.5 TT (1.90) 29.4 60.9 79.7 (1.21) 43.5 
108 | RLP........ 22.3 68.2 44.5 1.00 37.9 33.0 83.4 11.0 59.0 71.4 87.2 (2.36) 35.5 58.0 78.4 (1.64) 45.8 
109 | RLPK.. 20.8 69.2 49.4 .75 35.2 32.6 78.1 10.3 56.9 70.9 83.9 (2.80) 37.5 56.1 69.7 (1.80) 44,3 
NM | 0... 21.6 65.0 43.3 (2.96) 24.9 2.4 69.7 (1.28) 45.4 45.9 55.6 (1.24) 23.3 42.6 . 41.3 (2.13) 28.3 
Clover! | Wheat! | Corn Oats Clover | Wheat | Corn Oats |Soybeans| Wheat | Corn Oats Clover | Wheat | Corn Oats | Clover? 
BOL. | Desa s scene © (1.69) 31.9 3.38 49.2 (1.76) 27.9 37.8 68.4 (1.80) 23.8 30.6 31.6 (2.13) 9.4 41.6 45.0 ( T 
202] Ma ose ones (1.56) 31.0 12.9$ 55.6 (2.13) 28.2 44.5 82.3 (1.80) 26.3 42.9 41.9 (2.98) 19.9 57.6 60.6 (1.84) 
208 | MIEL aus (1.54) 33.8 11.4$ 52.7 (2.54) 29.2 49.5 85.6 (1.85) 31.2 48.3 39.2 (3.31) 21.6 62.4 75.3 (2.15) 
204 | MLP........ (1.87) 37.4 26.26 58.4 (2.77) 34.0 52.8 93.0 (1.96) 37.3 54.2 44.5 (3.43) 25.8 62.0 70.0 (2.20) 
205 | 0........... (1.87) 30.5 21.1 -58.9 (1.83) 28.0 43.4 76.1 14.6 27.8 44.2 31.4 (2.59) 10.3 45.0 50.3 ( .87) 
206 | Ra EEN [oe cows (| 37.9 37.5 58.4 1.42 31.3 44.3 77.7 17.1 28.9 46.9 35.8 (3.05) 13.7 51.8 52.2 (1.02) 
207 | Ris sssr ossa erc (3| 30.7 34.2 52.7 1.58 30.0 48.5 TEL 16.2 28.8 53.6 31.7 (3.24) 16.8 57.2 55.9 (1.58) 
208 | BUB... s suos |e x eae (2| 41.0 42.2 58.6 2.17 36.8 50.4 85.9 13.3 35.2 52.3 39.2 (3.65) 20.8 59.6 71.9 (2.26) 
209 | RLPK......l...... (2| 41.6 61.5 56.1 2.00 34.6 49.4 84.4 15.0 36.4 55.2 44.7 (4.02) | 24.0 62.2 76.3 (2.28) 
BUD LO. ese a no earners (1.80) 30.6 20.4 52.3 1.17 25.1 40.9 68.1 (1.94) 28.2 39.0 36.4 (2.40) 13.6 45.8 45.9 ( .70) 


1No soil treatment. *No seed harvested 


barley grown as a substitute crop. 


. Residues only. 


4No manure or lime. 


5Residues and lime only. 
°On account of damage by insects, only one crop of clover was secured. 


*Corn damaged by white grubs. 


7No manure. 


8Wheat winterkilled; 
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Soil treatment 
applied 


Taste 7.—DIXON FIELD, Sers 100, 200, 300, 400—Concluded 


1910 1911 1912 
Oats! Soy- |Barley?" 
beans? 

50.0 14.5 17.2 
56.9 12.8 30.6 
57.3 16.7 27.0 
54.5 16.0 32.5 
56.1 17.9 27.6 

. 56.7 15.3 37.7 
48.9 18.1 31.2 
49.5 17.9 87.5 
51.6 19.1 40.6 
48.1 15.4 27. 

Soy- 

Corn! | Oats? | beans* 
35.8 47.8 (1.60) 16.2 
40.3 48.3 (1.73) 18.2 
41.3 53.8 (1.74) 17.6 
41.3 48.4 (1.63) 23.7 
42.2 48.4 12.3 18.8 
39.2 49.7 12.4 21.0 
40.0 42.3 15.0 20.7 
39.0 47.0 14.0 23.8 
35.2 47.8 13.8 23.0 
43.0 48.0 (1.50) 15.0 


1914 
Oats 


m 
8 
om 


1915 
Clover 


(1.35) 


(3.38) 
(3.41) 
(3.57) 


+42 
.58 


1916 
Wheat 


1917 1918 1919 1920 1921 
Corn Oats Soy- Wheat | Corn 
beans 
24.9 76.6 (1.25) 19.1 47.9 
55.3 91.4 (1.90) 30.8 71.3 
57.2 89.1 (1.90) 33.2 78.8 
60.7 91.2 (1.78) 36.9 77.0 
26.6 82.5 9.4 18.3 54.6 
40.6 85.9 13.8 18.7 60.7 
38.7 85.8 13.4 20.7 70.8 
45.5 78.1 13.6 26.4 70.8 
46.4 76. 14.2 27.9 75.1 
29.4 81.4 (1.30) 13. 49.3 

Soy- 

Wheat | Corn Oats beans | Wheat 
25.5 40.7 41.1 (1.18) 21.7 
26.2 69.6 45.6 (1.59) 26.6 
27.5 69.7 43.8 (1.69) 31.0 
27.8 70.1 43.9 (1.74) 33.6 
24.8 48.5 37.8 12.2 18.4 
26.8 60.7 38.8 14.1 22,5 
30.7 65.1 44.1 13.7 28.2 
31.8 64.4 38.3 15.4 31.4 
35.8 71.9 43.0 16.4 31.8 
25.7 45.6 30.5 (1.28) 20.5 


1923 
Clover 


( . 78) 


(1.97) 
(2.32) 
(2.27) 


(1.17) 
(1.46) 
(1.83) 
(1.63) 


(2.04) 


( .79) 


Clover 


(2.73) 


(2.80) 
(3.36) 
(3.92) 


(2.66) 
(2.97) 
(3.98) 
(4.09) 


(4.21) 
(2.59) 


INo soil treatment. ?Residues only. *Wheat winterkilled; barley grown as a substitute crop. 


*No manure. 


5Residues and lime only. 
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Fig. 4.—CLOVER ON UNTREATED LAND, DIXON FIELD 
A cutting of red-clover hay obtained from an untreated plot. Compare with Fig. 5. 


Limestone in addition to organie manures has, with a single exeeption, 
effected more or less improvement, probably sufficient to cover the expense of 
applieation. 

Rock phosphate, as usual, shows up to best advantage used with residues on 
the wheat crop. The effect on other crops, however, has been such that the in- 
creases in yield are not sufficient to cover the cost of the applieation under 
present market conditions. 


TABLE 8.—DIXON FIELD: Smrwæs 100, 200, 300, 400, Summary or Crop YIELDS 
Average Annual Yields 1912-1926—Bushels or (tons) per acre 
(68800000 


Serial ; Corn Oats Wheat | Barley | Clover! Soy- 
lot Soil treatment beans 
Ko. applied 18 crops | 14 crops | 11 crops lcrop | 9crops | 4 crops 
1 Osos pdn ioman rm 36.3 49.0 20.3 43.3 (1.73) (1.46) 
2 JV su ea iic adit ac te a 55.6 61.7 26.9 46.4 (2.44) (1.78) 
3 Mi. Lets cerne 59.7 65.5 31.0 55.2 (2.70) (1.92) 
4 MIP ina sate bp anes thun 62.3 67.3 34.2 58.3 (2.82) (1.97) 
5 Ü.oositaxekthmarrpsae 42.6 54.4 21.7 49.5 (1.35) 11.8 
6 Ee E mee 50.5 58.7 24.8 53.8 (1.47) 13.5 
7 Bluse aed hac nd 56.4 62.6 28.0 54.5 (1.77) 13.3 
8 12 rr ee 57.7 65.1 32.9 59.0 (2.04) 13.3 
9 RGPK, od ay fo mune skp 61.1 64.6 33.7 56.9 (2.18) 14.0 
10 Dees way 20 OEE Bin bdo 41.3 52.0 20.0 45.4 (1.89) (1.45) 
- Crop Increases 
M over 0............ 19.3 12.7 6.6 3.1 ( .71) ( .32) 
Rover 0............ 7.9 4.8 3.1 4.3 ( .12) 1.7 
ML over M.......... 4.1 3.8 4.1 8.8 ( .26) ( .14) 
RL over R.......... 5.9 3.9 3.2 7 (.30) |— 0.2 
MLP over ML....... 2.6 1.8 93.2 3.1 ( .12) ( .05) 
RLP over RL........ 1.3 2.5 4.9 4.5 ( .27) 0.0 
RLPK over RLP.....| 3.4 —- .5 .8 —2.1 ( .14) T 


"Including some seed crops evaluated in this summary as hay. 
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Fig. 5.—CLover oN TREATED LAND, DIXON FIELD 
A cutting of red-clover hay produced under the residues-limestone-phosphate treatment. 


Altho potassium has produced an average increase of 3.5 bushels an acre 
in corn, on other crops the effects are such as to render its use unprofitable in 
growing these common field crops. 


Special Phosphate Experiments 


A problem of especial interest arising out of the experience of this and other 
fields concerns the merits of rock phosphate as compared with the more readily 
. soluble phosphates, such as bone meal and acid phosphate. 

In order to provide for some additional investigations on this phosphate 
problem, the plots on Series 100, 200, 300, and 400 were divided in 1924 into 
north and south halves. The plots on the south halves of all series continue 
under the original soil treatment, but the plots on the north halves receive the 
treatment designated in Table 9. No more rock phosphate will be applied to 
the phosphate plots on the south halves, these plots having received a total 
of 8,000 pounds an aere. The same holds true for the north half of Plot 9 of all 
series. 

On the north halves, the phosphatic fertilizers and gypsum are applied twice 
in the rotation—half of the rotation quota being applied ahead of wheat and 
half ahead of corn—at the following annual aere-rates: rock phosphate, 500 
pounds; acid phosphate, 200 pounds; bone meal, 200 pounds; gypsum, 200 
pounds, ] 
` The minimum amount of limestone necessary to the successful growth of 
clovers will be applied to Plots 1-N and 10-N, on all series, 4,000 pounds per acre 
having been applied in 1924. 

Owing to the short time thru which these experiments have been continued, a 
summary of the results is scarcely warranted at this time, but the complete data 
are given as a matter of record in Table 9. 


TABLE 9.—DIXON FIELD: SPECIAL PHOSPHATE EXPERIMENTS, SERIES 100, 200, 300, 400, Divinen Prors, 1924-1926 
Annual Crop Yields—Bushels or (tons) per acre 


9¢ 


ET 1924 1925 à 1926 

plot Soil treatment Series | Series | Series | Series | Series | Series Series | Series | Series | Series | Series | Series 

No. 100 200 300 400 100 200 300 400 100 200 300 400 

Oats Corn | Wheat | Clover | Clover | Oats Corn | Wheat | Wheat | Clover | Oats Corn 

South Half 

l. dU i AT RANE Temi REA Ad aoa 83 42.2 41.6 20.0 (2.73) | (2.29) 45.0 55.8 10.7 38.0 ( .74) 22.8 44.4 
2. pNL bwxaneisiHEIIbhRIffO1T 57.2 57.6 33.0 (2.80) | (2.34) 60.6 85.0 25.2 41.7 (1.84) 40.3 59.0 
D pL vy 2 ao wa 8 we Be 5 Rem ace Haus du 67.2 62.4 41.2 (3.36) | (2.25) 75.8 87.6 35.2 45.8 (2.15) 50.6 61.0 
& | MiP 5 5 9 aie 0 4 wien doe wl RE EER 71.6 62.0 38.2 (3.92) | (2.30) 70.0 92.6 38.0 48.2 (2.20) 45.0 63.6 
OG. | Darmian erari na 45.9 45.0 26.2 (2.66) | (2,10) 50.3 63.0 | 14.3 32.0 ( .87) 26.9 40.8 
D. | Bais daiasae aw nese a ee aee das 60.3 51.8 27.0 (2.97) | (1.02) 52.2 64.0 21.3 40.3 (1.02) 34.1 51.2 

UNS OE basa usserir bitte pug 79.7 57.2 35.5 (3.98) | (1.21) 55.9 79.6 29.2 43.5 (1.58) 43.8 52.6 
8 BURP sa osasstendésensascehs: 78.4 59.6 41.3 (4.09) (1.64) 71.9 81.0 36.0 45.8 (2.26) 43.8 52.2 
9 | RIrPR.. oues 69.7 62.2 37.7 (4.21) | (1.80) 76.3 81.2 38.5 44.3 (2.28) 48.8 | 54.8 
"AE UTER 41.3 45.8 20.0 (2.59) | (2.13) 45.9 66.4 12.0 28.3 ( .70) 24.7 | 39.8 

North Half . 

a! ERS awtrarqetsanrtimiireutd3 36.3 43.4 13.5 (2.25) | (1.00) 47.2 55.8 6.0 36.3 ( .95) 25.9 42.0 
E a sos egw dust ibis 8a EO 60.3 62.8 30.8 (8.17) | (2.44) 60.0 85.0 20.3 39.2 (1.86) 40.3 59.4 
Bh MUP. osu 8 eeu dae ach eae ome 63.4 62.8 29.2 (8.51) | (2.53) 172.29 89.6 27.5 46.2 (2.17) 49.7 57.6 
i om MISES oyna ny vain etsy rires 74.1 58.0 32.2 (4.01) | (2.60) 78.1 91.2 27.8 46.2 (2.25) 50.0 | 58.2 
NIB: A ""—— 51.6 44.8 26.3 (2.73) | ( .99) 58.8 66.8 19.5 41.5 (1.36) 382.2 42.0 
UMP od PTS 54.4 50.2 25.3 (2.67) | (1.03) 55.3 73.0 15.2 42.7 (1.50) 36.9 50.2 
7 TOI dado grams TESI d egt! 76.6 50.2 40.8 (4.06) (1.35) 74.4 77.2 35.7 47.8 (2.04) 50.0 49.2 
& || Ate PM T 63.8 55.0 39.3 (4.40) | (1.61) 77.5 78.6 30.2 42.7 (2.22) 53.4 48.4 
9 | RLrPK—Gypsum........... 70.3 53.4 37.2 (4.55) | (1.80) 80.9 85.0 36.3 47.5 | (2.41) 58.1 57.8 
10 BubitDa soss its 48 eae he esa LS 41.3 40.0 19.7 (2.63) (1.11) 55.9 71.6 11.8 34.8 (1.27) 34.7 45.4 
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TaBLe 10.—DIXON FIELD, SznrEs 500, 600, 700, 800 
Annual Crop Yields, 1913-1926—Bushels or (tons) per acre 


Plot | Soil treatment] 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 
No, applied Potatoes!|Potatoes! Barley | Alfalfa!) Alfalfa! | Alfalfa: | Alfalfa! | Soy- Corn? Oats Corn Corn Oats Alfalfa 
hay! beans! 
BOLN | Kuawsegawes 109.2 87.0 ( .94) (1.93) | (1.30) | (1.12) | (2.39) | (1.97) 63.2 70.9 52.2 29.8 51.6 (1.56) 
SOUS |. .eiises ` b ` (2.61) | (1.45) | (1.50) | ( .95) | (1.30) 68.0 67.2 51.2 33.4 49.7 |(1.63) 
502N | MK........ 124.8 | 190.2 (1.71) (4.21) | (1.68) | (1.66) | (3.15) | (2.06) 70.4 84.4 59.2 51.4 62.8 (3,03) 
5028 | M.......... i ] 1 (4.50) | (1.70) | (3.37) | (2.73) | (1.97) 75.6 78.4 58.2 45.4 59.1 |(2.96) 
503N | MLK....... 127.9 | 106.3 (1.70) (4.02) | (1.94) | (3.25) | (4.30) | (2.15) 76.0 84.1 53.8 55.0 71.6 |(5.03) 
5088 | ML........ j . à i (4.37) | (1.99) | (3.70) | (3.30) | (1.93) 77.8 79.1 62.0 51.8 66.9 (4.80) 
504N | MLPK..... 134.7 | 119.1 (1.51) (4.00) | (2.15) | (2.77) | (3.97) | (2.11) 74.8 87.5 50.8 : 566.2 73.1 (5.10) 
5048 | MLP....... i ' i (4.28) | (2.15) | (3.42) | (3.94) | (2.01) 76.2 79.4 56.4 49.8 65.0 (5.14) 
Alfalfa | Alfalfa 

hay?" hay? |Potatoes|Potatoes| Alfalfa’ | Alfalfa | Alfalfa | Alfalfa^|| Corn Corn Oats Corn Corn | Oats 

601N | K.......... (6.82) 95.5 2Ü0.R: crise (2.74) | (4.08) |........ 68.0 85.6 54.1 39.2: 48.4 | 40.6 
6018 | Dossier aaa ou T 110.3 24.2 iaaea (1.73) | (8.80) ........ 65.2 175.4 67.5 38.6 52.0 | 39.4 
602N | MK........ (6.30) 177.2 65.8. || sue aa ane (5.27) | (4.82) ........ 78.6 86.2 65.6 58.0 66.6 | 44.1 
6028 | M.. : 151.2 4. iewes eaa (4.81) | (4.39) |........ 75.0 88.4 66.9 54.2 74.2 | 51.3 
603N | MLK....... (6.33) 162.5 00.0. Siosiua (5.46) | (5.50) |........ 78.6 90.4 72.5 60.8 78.0 | 63.8 
6088 | ML........ t 130.0 T08 | scan van ni (6.23) | (4.63) |........ 73.4 85.6 70.9 57.2 73.4 | 56.6 
604N | MLPK..... (6.09) 147.3 62.0 [irese (6.10) | (6.00) ]........ 76.8 89.8 12.5 60.0 71.8 | 65.0 
6048 | MLP....... : 96.0 65.0 ll. sciaus (5.73) | (4.99) |1........ 76.8 79.8 68.8 59.6 72.0 126.3 


1No potassium. ?No manure or potassium. Plots harvested together; average yield 5.35 tons an acre. ‘Alfalfa seeding. ‘Rotation changed to corn, corn, oats (sweet clover), alfalfa. 
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Taste 10.—DIXON FIELD, Sers 500, 600, 700, 800—Concluded ` 


Plot |Soiltreatment| 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 
No. applied Alfalfa?*) Alfalfa? | Alfalfa? | Alfalfa? |Potatoes|/Potatoes| Alfalfa | Alfalfa | Alfalfa | Corn Corn 
TOLN | Rsesecscs (5.63) (4.91) | (5.00) 66.7 71.7 (1.83) | (4.08) | (5.14) 84.2 58.4 
POLE: | Korsssemoss| ttt y (4.68) | (4.83) 47.5 48.3 (1.79) | (3.88) | (4.84) 81.6 52.4 
702N | MK........ (5.39) (4.71) | (4.23) | 100.0 | 142.2 (2.10) | (4.19) | (5.43) 93.8 70.8 
TORS: | Maossseegsodd 0277777 à (4.70) | (4.95) 76.7 124.2 (2.11) | (3.71) | (4.94) 85.8 59.4 
703N | MLK. (5.91) (4.81) | (5.48) | 102.5 140.0 (2.49) | (4.72) | (5.49) 92.2 71.8 
4099 | ME: itt i (5.06) | (5.00) 81.7 123.3 (2.21) | (4.49) | (4.92) 88.0 62.4 
704N | MLPK..... (5.39) (4.89) | (4.83) 95.0 155.0 (2.26) | (4.56) | (5.26) 96.0 73.8 
7048 | MLP.......ff n6 : (4.77) | (4.21) | 100.8 | 133.5 | (1.97) | (3.80) | (4.78) | 86.6 59.6 
Alfalfa?*, Alfalfa? | Alfalfa? | Alfalfa? | Alfalfa? Alfalfa? |Potatoes'Potatoes| Oats | Alfalfa | Alfalfa 
80IN | Ks 6 E (4.64) 38.3 46.0 48.4 (4.23) | (4.12) 
SOL! PG. saaeeaasas gl? Or"? t (4.52) 36.3 36.2 40.9 (4.11) | (4.36) 
802N | MK........ (5.45) (4.76) 64.0 92.2 53.1 (5.63) | (4.42) 
8028 J| Misses d | v (4.50) 56.7 80.8 47.5 (5.24) | (4.35) 
803N | MLK....... (5.40) (4.62) 49.5 98.7 52.5 (5.64) | (4.99) 
8088 | Mh.i.sJ| 000707 TEN (4.56) 40.8 98.0 49.7 (5.33) | (4.69) 
804N | MLPK..... (6.08) (5.09) 71.7 | 109.0 50.3 | (5.75) | (5.20) 
8048 MLP..... ; ee (4.72) 58.3 104.5 50.3 (5.34) | (4.98) 


2No manure or potassium. 


3Plots harvested together; average yield 5.35 tons an acre. 
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The 500, 600, 700, and 800 Series 


When the field was established Series 500, 600, 700, and 800 were left un- 
plotted and were seeded to alfalfa. In 1912 they were plotted for a potato- 
alfalfa rotation. It was planned to grow potatoes two years in succession on 
the same land, while alfalfa was to be grown six years. The initial application 
of limestone was at the rate of 4 tons an acre. Subsequent applications were at 
the rate of 4 tons an acre when the land was seeded to alfalfa. Rock phosphate 
was applied at the annual acre-rate of 500 pounds. Manure was applied at the 
rate of 15 tons an acre for each potato crop. Beginning with 1915 potassium 
sulfate was applied to the north half of all plots at the rate of 200 pounds an 
acre for each potato crop. In 1921 the rotation on these series was changed to 
one of corn, corn, and oats with sweet clover seeding on Plots 2, 3, and 4, alfalfa 
occuping the fourth series for four years. The fertilizers on all series were 
evened up at this time, and no more will be applied for an indefinite period. 

Table 10 serves to furnish an outline of the cropping history of these series. 
The work is summarized in Table 11, which gives the average annual acre yields 
for the years since the plots have been ünder their complete treatments. The 
lower part of the table gives the possible comparisons of the various combina- 
tions expressed as crop increases. _ 


TaBrE 11.—DIXON FIELD, Serms 500, 600, 700, 800: Summary or Crop YIELDS 
Average Annual Yields, 1915-1926—Bushels or (tons) per acre 


Serial : Potatoes Alfalfa Corn Oats 

plot il li . 

No. ee 6 crops 12 crops 12 crops 6 crops 
IN | c-————UE 56.5 (2.94) 56.2 57.7 
18 Osuns sue eereeenas eres Ae 2 PTE SEES 50.5 (2.78) 54.3 56.1 
DN PONES I exe tam cte sages a 106.9 (3.51) 68.2 65.5 
28 Ay MEER 94.1 (3.33) 65.6 63.9 
BIN’ quo T— HH .102.2 (3.93) 70.6 71.1 
SS D MIST t Oar ETETEA SY 90.8 (3.75) 65.5 66.7 
4N | MUPK.................0 cece ao 106.8 (4.03) 69.4 72.3 
48 VETGELascndg Salou baie rae iiia cts —(— 93.0 (3.70) 66.5 66.0 

Crop Increases 

For Manure 

M. ovem a eem amma rct mcm tm 43.6 ( .55) 11.3 7.8 

17445. X SEMEN 50.4 C .5T) 12.0 7.8 
For Limestone 

Mikoy DB — RP —3.3 ( .42) — .l1 2.8 
For Phosphorus 

MLP over ML....... D escapee te EA 2.2 (—.05) 1.0 — .7 

MLPK over MLK.................... : 4.6 ( .10) —1.2 1.2 
For Potassium 

rl. T" ——— 6.0 (. .16) 1.9 1.6 

MK over M...:.......... een 12.8 ( .18) 2.6 -1.6 

MLK over ML............22- 0 cece eee 11.4 ( .18) 5.1 4.4 

MLPK over MLP..............2 0.005% 13.8 ( .33) 2.9 6.3 
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The beneficial results with stable manure are very pronounced, confirming 
those obtained on the other series diseussed above. 

Disregarding the effeet on potatoes, which are not now being grown, the 
response to limestone resembles, in a general way, that on the major series de- 
seribed above. Moderate increases are produced, the value of which would 
probably just about cover the cost of application. 

The effect of rock phosphate on these series has been very indifferent, and 
its applieation has been attended by a finaneial loss. 

Potassium treatment appears in four combinations if we inelude the plot 
where it is used alone. Where used in any of the combinations with manure, 
potassium produced a considerable inerease in the potato yield, and where lime- 
stone enters the combination, a significant increase in yield of second-year eorn 
is found. Where eombined with manure and phosphate, a third of a ton in- 
erease in alfalfa was produced. 


THE VIENNA FIELD 


Inasmuch as Lee county embraces in its Yellow Silt Loam and certain other 

types considerable land that is subject to destruction thru erosion or washing, 
an account of the experiments on the Vienna field should be of interest in this 
Report. : 
The Vienna field, located near Vienna in Johnson county, is representa- 
tive of the sloping, erodible land so prevalent in that section of the state. Ex- 
periments were eondueted for nine years for the purpose of testing different 
methods of reclaiming the land and preventing erosion. A brief description of 
this work is given in the following paragraphs. 

The whole field with the exception of about three acres had been abandoned 
because so much of the surface soil had washed away and there were so many 
gullies as to render further cultivation of this land unprofitable. The field was 
divided into five sections. The sections designated as A, B, and C were divided 
into four plots each, and D into three plots. On section A, which included the 
steepest part of the area and contained many gullies, the land was built up into 
terraces at vertical intervals of 5 feet. Near the edge of each terrace a small 
ditch was placed so that the water could be carried to a natural outlet without 
much washing. 

On section B the so-called embankment method was used. By this method 
erosion is prevented by plowing up ridges sufficiently high so that on the occa- 
sion of a heavy rainfall if the water breaks over, it will run over in a broad sheet 
rather than in narrow channels. At the steepest part of the slope hillside 
ditches were made for carrying away the run-off. 

Section C was washed badly but contained only small gullies. Here the 
attempt was made to prevent washing by incorporating organic matter in the 
soil and practicing deep contour plowing and contour planting. With two 
exceptions, about eight loads of manure per acre were turned under each year 
for the corn crop. 
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Fig. 6.—ViEW OF UNIMPROVED HILLSIDE LAND TAKEN JUST OVER THE FENCE FROM THE 
FELD SHOWN IN Fire. 7 


The land on section D was washed to about the same extent as that of see- 
tion C. As a check on the different methods of reducing erosion, the land on 
seetion D was farmed in the most eonvenient way, without any special effort 
being made to prevent washing. i 

Section E was badly eroded and gullied and no attempt was made to erop 
it other than to fill in the gullies with brush and to seed the land to grass. 

Sections A, B, C, and D were not entirely uniform; some parts were washed 
more than others and portions of the lower-lying land had been affected by soil 
material washed down from above. When the field was secured, the higher land 
had a very low producing capacity. On many spots little or nothing would grow. 


Fic. 7.—Corn GROWING ON IMPROVED HILLSIDE OF THE VIENNA EXPERIMENT FIELD. THIS 
LAND FORMERLY Hap BEEN BADLY ERODED. COMPARE WITH Fic. 6 


62 Sort REPORT No. 37: SUPPLEMENT 


TaBLE 12.—VIENNA FIELD: Hanpuine HILLSIDE LAND TO PREVENT EROSION 
Average Annual Yields, 1907-1915—Bushels or (tons) per acre 


" Corn Wheat ' Clover 
Section Method ? crops ? crops 3 crops 
A^ [Terrüéé... llle ern 31.4 9.0 (0.68) 
B |Embankments and hillside 

dibulen. ts cicarcedas eee onsi 32.4 12.7 (0.97) 

C Organic matter, deep contour| - - 
plowing, and contour planting 27.9 11.7 (0.80) 
Ii Check sono: ceneeneossswmene 2 14.1 i 4.6 (0.21) 


Limestone was applied to the entire field at the rate of 2 tons per acre. 
Corn, cowpeas, wheat, and clover were grown in a four-year rotation on each 
section except D which had but three plots. 

Table 12 contains a summarized statement of the results obtained. These 
results indicate something of the possibilities in improving hillside land by pro- 
tecting it from erosion. The average yield of corn from the protected series 
(A, B, and C) was 30.6 bushels an aere, as against 14.1 bushels for series D; 
wheat yielded 11.1 bushels in comparison with 4.6 bushels; and clover .82 ton 
in comparison: with .21 ton. 

A comparison of Figs. 6 and 7 will serve to indicate the possibility of im- 
proving this worthless eroded land. i 


THE OQUAWKA FIELD 


In 1913 the University came into possession of a tract of Dune Sand, Ter- 
race, in Henderson county, near the Mississippi river, upon which an experi- 
ment field was laid out to determine the needs of these sand soils. This field is 
divided into six series of plots. Corn, soybeans, wheat, sweet clover, and rye, 
with a catch crop of sweet clover seeded in the rye on the residues plots, are 
grown in rotation on five series, while the sixth series is devoted to alfalfa. 
When sweet clover seeded in the wheat fails, cowpeas are substituted. 

No catch of alfalfa or of sweet clover was obtained till the alfalfa drill was 
used in, seeding. With this implement the seed is covered about one-half inch 
deep.’ 

Table 13 indicates the kinds of treatment applied, the amounts of the ma- 
terials used being in accord with the standard practice, as explained on page 49. 

The data make apparent the remarkably beneficial action of limestone on 
this sand soil. Where limestone has been used in conjunction with crop resi- 
dues, the yield of corn has been greatly increased. The limestone has also been 
instrumental in producing good erops of rye and fair crops of sweet clover and 
alfalfa. . 

This land appears to be quite indifferent to treatment with roek phosphate. 
The analyses show, however, that the stock of phosphorus in this type of soil 
is not large, and it may develop as time goes on and the supply diminishes along 
with the production of good-sized crops, that the application of this element will 
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Manure Manure and limestone 
Yield: Nothing Yield: 4.43 tons per acre 


Fig. 8.— ALFALFA ON THE OQUAWKA EXPERIMENT FIELD 


These pictures show the possibility of improving this unproductive sandy land on the 
Oquawka field. Both plots were seeded alike to alfalfa. Where manure alone was applied, the 
crop was a total failure, but where limestone in addition to manure was applied, nearly 415 
tons of alfalfa hay was obtained as the season’s yield. 


become profitable. It is also quite possible that a more available form of phos- 
phate could be used to advantage on this very sandy soil. 

Altho the results show an increase of nearly 3 bushels of corn from the use 
of potassium salts, with ordinary prices this would not be,a profitable treatment. 
The slight increase for the potassium treatment appearing in the other crops 
ean scarcely be considered. significant. 

A significant fact which the general summary does not bring out is that 
the improvement under favorable treatment has been progressive, as evidenced 
by a very marked upward trend in production after the first few years. For 
example, it may be noted that the yield of corn under the limestone-residues 
treatment has been 36.7 bushels an acre as an average for the 11 crops since full 
treatment started, but if we take an average of the last five crops the yield rises 
to 45.7 bushels. Likewise the wheat under this same treatment gives for the 
11-year average 13.9 bushels, but the last five years has given 19.6 bushels. 

Experience thus far shows rye to be better adapted to this land than wheat. 
and, under good treatment, both alfalfa and sweet clover thrive better than soy- 
beans. With these two legume crops thriving so well under this simple treat- 
ment, we have promise of great possibilities for the profitable culture of this 
land, which hitherto has been considered as practically worthless. 
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Taste 13—OQUAWKA FIELD: Summary or Crop YIELDS , 
Average Annual Yields 1915-1925—Bushels or (tons) per acre 


Serial : Corn Soy- Wheat Sweet Rye Alfalfa 
plot Soil icr EE beans! Clover? 
No. appa 11 crops | 11 crops | 11 crops | 7 crops 9 crops 8 crops 
1 i EI ENEE AE 19.8 (1.01) T 0.00 11.9 ( .35) 
2 j^ MEER 25.0 (1.20) 10.9 0.00 13.3 ( .56) 
3 Woes sey eos nn 32.2 (1.60) 14.6 1.14 24.5 (2.05) 
4 MLP. 0:4 coms arsin 31.9 (1.58) 15.0 1.14 23.0 (2.12) 
5 o —É 20.1 ( .78) 9.8 0.00 11.7 ( .08) 
6 Els ord Sac SEO ER RARO n 21.8 .82) 11.1 0.00 12.7 ( .09) 
7 Ug TT 36.7 (1.25) 13.9 1.57 24.3 (1.82) 
8 RLP, sxc ase ge cam cvs 36.1 (1.25) 14.1 1.43 24.3 (1.79) 
9 RGEPKa ssc pea acess 39.0 (1.17) 13.3 1.67 26.5 (1.87) 
10 | O..... Sie arien oe eae B EEG 19.1 ( .72) 8.8 0.00 (10.7) ( .02) 
M over 0............ 5.2 ( .19) 3.2, 0.00 1.4 ( .21) 
Rover D. ss yesos roan 1.7 ( .04) 1.3 0.00 1.0 ( .01) 
MLover M......... 7.2 ( .40) 3.7 1.14 11.2 (1.49) 
RL over R.......... 14.9 ( .43) 2.8 1.57 11.6 (1.73) 
MLP over ML.......| — .3 |—( .02) 4 0.00 | — 1.5 ( .07). 
RLP over RL........]| — .6 (0.00). .2 — .14 0.0 |—( .03) 
RLPK over RLP.... 2.9 |—( .08) — 8 .24 2.2 ( .08) 


1Bleven regular crops together with the extra crop described in Footnote 2 averaged as 11 
erops. Several crops which were harvested as seed are evaluated in this summary as hay. 

?Some hay evaluated as seed. In 1918, the sweet clover was killed by early cutting for a hay 
erop. Soybeans were seeded in July and the ensuing crop is included in the soybean average. 


THE MANITO FIELD 


The results secured on the Manito experiment field, which was located on 
Deep Peat and which was in operation during the years 1902 to 1905 inclusive, 
are presented in Table 14. 

The field consisted of ten plots receiving the treatments indicated in the 
table. Where potassium was applied, the yield was from three to four times as 
large as where nothing was applied. Where approximately equal money values 
of kainit and potassium chlorid were applied, slightly greater yields were ob- 
tained with the potassium chlorid, which, however, supplied about one-third 
more potassium than the kainit. However, either material furnished more 
potassium than was required by the erops produced. 

The use of 700 pounds of sodium chlorid (common salt) produced no 
appreciable increase over the best untreated plots, indicating that where potas- 
.sium is itself actually deficient, salts of other elements cannot take its place. 

Applications of 2 tons an acre of ground limestone produced no increase 
in the eorn crops, either when applied alone or in combination with kainit, 
either the first year or the second. 

. Reducing the application of kainit from 600 to 300 pounds for each two- 
year period reduced the total yield of corn from 164.5 to 125.9 bushels. The two 
applieations of 300 pounds of kainit (Plot 9) appear to be insufficient. 
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TaBLE 14.—MANITO FIELD: DEEP PEAT 
Annual Corn Yields—Bushels per acre 


T eee I I I I uu a a aaam 
Plot Soil treatment Corn | Corn Soil treatment Corn | Corn 
No. , for 1902 1902 | 1903 for 1904 1904 | 1905 

1 NGG. x — 10.9 | 8.1 | None....................- 1 12.0 
2 | INGHB,s 05s cas egies R38 iba 10.4 | 10.4 | Limestone, 4000 lbs........ 10.1 
[Limestone, 4000 Ibs.. ..... 


Kainit, 600 Ibs............ 30.4 | 32.4 Kainit, 1200 lbs 
, 1200 lbs. ......... 


3 

Kainit, 600 lbs. .......... Kainit, 1200 lbs.......... 
4 (nodules bone, 350 Ibs . ‘} 30.3 | 33.3 |) steamed bone, 395 Iba... . } 
5 | Potassium chlorid, 200 Ibs. .| 31.2 | 33.9 | Potassium chlorid, 400 Ibs. .| 48. 


a [OO I | S| S S 


6 .| Sodium chlorid, 700 Ibs..... EEL | 325.1 dj Nong « & asins*sssas arnasia 24.0 | 22.1 
7 | Sodium chlorid, 700 lbs.. .. . 13.3 | 14.5 | Kainit, 1200 Ibs........... 44.5 | 47.3 
8 Kainit, 600 Ibs. ........... 36.8 | 37.7 | Kainit, 6001bs............ 44.0 | 46.0 
9 Kainit, 300 Ibs............ 26.4 | 25.1 | Kainit, 300 lbs..... Tr 41.5 | 32.9 
10 | None... oe ee mee cumas 1... | 14.9 | None.........u esee 26.0 | 13.6 


'No yield was taken in 1902 because of a misunderstanding. 
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List of Soil Reports Published 


Clay, 1911 
Moultrie, 1911 
Hardin, 1912 
Sangamon, 1912 
LaSalle, 1913 
Knox, 1913 
McDonough, 1913 
Bond, 1913 
Lake, 1915 
McLean, 1915 
Pike, 1915 
Winnebago, 1916 
Kankakee, 1916 
Tazewell, 1916 
Edgar, 1917 
DuPage, 1917 
Kane, 1917 
Champaign, 1918 
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Lee, 1927 


19 
20 
21 
22 


Peoria, 1921 
Bureau, 1921 
McHenry, 1921 
Iroquois, 1922 
DeKalb, 1922 
Adams, 1922 
Livingston, 1923 


Grundy, 1924 


Hancock, 1924 
Mason, 1924 
Mercer, 1925 
Johnson, 1925 
Rock Island, 1925 
Randolph, 1925 
Saline, 1926 
Marion, 1926 
Will, 1926 
Woodford, 1927 


Accessibility Statement 


This document is not accessible by screen-reader software. 
The U.S. Department of Agriculture is committed to making its 
electronic and information technologies accessible to individuals 
with disabilities by meeting or exceeding the requirements 
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as 
amended in 1998. Section 508 is a federal law that requires 
agencies to provide individuals with disabilities equal access to 
electronic information and data comparable to those who do not 
have disabilities, unless an undue burden would be imposed 
on the agency. The Section 508 standards are the technical 
requirements and criteria that are used to measure conformance 
within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 


Nondiscrimination Statement 


In accordance with Federal civil rights law and U.S. 
Department of Agriculture (USDA) civil rights regulations and 
policies, the USDA, its Agencies, offices, and employees, and 
institutions participating in or administering USDA programs 
are prohibited from discriminating based on race, color, 
national origin, religion, sex, gender identity (including gender 
expression), sexual orientation, disability, age, marital status, 
family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil 
rights activity, in any program or activity conducted or funded 
by USDA (not all bases apply to all programs). Remedies and 
complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of 
communication for program information (e.g., Braille, large 
print, audiotape, American Sign Language, etc.) should contact 
the responsible Agency or USDA's TARGET Center at (202) 
720-2600 (voice and TTY) or contact USDA through the 


Federal Relay Service at (800) 877-8339. Additionally, program 
information may be made available in languages other than 
English. 

To file a program discrimination complaint, complete the 
USDA Program Discrimination Complaint Form, AD-3027, found 
online at http://www.ascr.usda.gov/complaint filing cust.html 
and at any USDA office or write a letter addressed to USDA and 
provide in the letter all of the information requested in the form. 
To request a copy of the complaint form, call (866) 632-9992. 
Submit your completed form or letter to USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 
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